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Introduction

The Maryland Energy Administration (MEA) is an agency of the State of Maryland and is
authorized by State law to maximize energy efficiency, increase the use of renewable and clean
energy sources, and improve the environment. MEA is also engaged in the broader issues of
sustainability, climate change and alternative transportation fuels and technologies.

To build on its existing financing programs and to offer financing support to entities that wish to
install alternative fuel vehicle (AFV) refueling infrastructure, MEA contracted with New West
Technologies, LLC (New West) to conduct an analysis of the existing financial barriers to
establishing alternative fuel vehicle (AFV) refueling infrastructure in Maryland, and to develop
recommendations for financial mechanisms and programs for overcoming these barriers in the
future. The results of the study will be the basis of a pilot program for the State for addressing
financial barriers to AFV refueling infrastructure. In completing this contract effort, New West
conducted research and analysis in three separate task areas: 1.) Evaluation of AFV Refueling
Infrastructure in Maryland; 2.) Identification of Financial Barriers to Wider Implementation of
AFV Refueling Infrastructure in Maryland; and 3.) Development of a Maryland Pilot Financing
Program for Addressing Barriers to AFV Refueling Infrastructure. Individual task reports were
developed for each of these activities. This report summarizes the results of these individual
task efforts.

Evaluation of AFV Refueling Infrastructure in Maryland

Current Status of AFV Refueling Infrastructure in Maryland

The first objective was to evaluate the current state of non-residential AFV refueling
infrastructure in the State of Maryland. The alternative fuels considered for this exercise were
compressed natural gas (CNG), ethanol (E85), electricity, and liquefied petroleum gas (LPG). A
number of literature and online sources were utilized for compiling this information, including
the U.S. Department of Energy’s Clean Cities Alternative Fuels Data Center online database’ and
the Powered by CNG website’s list of Maryland CNG Stations®>. The locations of both public-
and private-access stations were included in the research. A graphical depiction of the results
of this research is shown in Figure 1, illustrating the existing network of AFV refueling stations
by fuel type. The figure also breaks down the State into the following five regions from west to
east: Western, Capital, Central, , and Eastern Shore.

A summary of the numbers of existing AFV refueling stations is provided in Table 1. Note that
the majority of the public stations are currently located in the Capital and Central regions. This
is to be expected when correlating these locations with State population centers. The largest
numbers of existing public access stations in Maryland are EV charging stations. A complete
listing of existing AFV station locations and owner contact information is provided in Appendix
A of this report.

", 1
-<<> New West Technologies, LLC



L70) A 'O .
A O Wilmington

\

. & £ 0 a
/’Ag 7 '“'"M"“fﬁv"\’ <
f » .
AV '<' 7 v -\“A ___J' 2 "
¥ p 4 MartinS8ucs
y .‘\, ‘l
\ <
oy &
%3 Winchéster
&
1;’2’3)
b &
{220)
@9 () &
S (23 4
Hau-..(?nburg Staffor
P
(&) (&
N Fredericksburg King George
o
Shenandoah ‘31J
National Park =
Ig’.,’m @ (;hmio?eevdlo 1 1 @
G‘, o {95 Heéathsville q
S
Palmyra &J .
@ Lancaster Map data $2014 Goog

FuelTypeCode Q@ cNG Q E85 Q ELEC @ LPG

Figure 1. MD Map of Public AFV Refueling Infrastructure

Table 1. Summary of Existing AFV Refueling Stations in Maryland

AFV Total Public Access Stations
Refueling Private
Station Access Western Capital Central Eastern
Type Stations MD MD MD Shore MD Total
CNG 7 0 1 2 0 10
E85 0 0 11 4 0 15
Electricity 0 2 55 137 6 213
LPG 0 2 4 7 3 17
Totals 7 4 71 150 9 255

AFV Refueling Station Owner Survey
In order to document specific information concerning the existing Maryland-based AFV
refueling station network in terms of operation, costs, permitting, funding, and station
attributes, individual owners of Maryland AFV refueling stations were contacted. To facilitate
the collection of this information, a survey instrument was developed and used in contacting
the existing station owners to ensure a consistent and comprehensive database. Topical areas
covered in the survey included the following:

e Station ownership

e Station installation costs and financial assistance

e Barriers to implementation and operation

e Station pump price breakdown

e Operation costs and customer payments

e Station utilization characteristics

I 2
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A copy of the survey instrument is provided in Appendix B for reference.

The station contact list shown in Appendix A served as the basis for conducting the survey. A
sample population of 46 station owners and associated organizations was selected for
conducting the survey representing all four alternative fuel types and broad geographical
coverage within the state. For the 46 contacted, a 35% response rate was achieved in terms of
yielding valuable data. Appendix C provides a summarized listing of the sample population
making up the survey and identification of those organizations that responded with

information. Table 2 lists a breakdown of survey respondents by fuel type.

Table 2. Summary of AFV Station Survey Respondents

Public Access Associated Fuel

AFV Refueling Private Access Station Industry

Station Type Station Respondents Respondents Respondents Totals
CNG 1 0 0 1
E85 0 1 3 4
Electricity 0 3 2 5
LPG 0 3 3 6
Total 1 7 8 16

Highlights of the information and data obtained from the survey have been summarized below
by alternative fuel type. It should be noted that the information summarized below is not
represented in this report as necessarily being accurate, but simply reflects the perceptions,

comments, and data of the survey respondents.

CNG Vehicle Refueling Infrastructure

e Only one public access CNG station provided information.

e The CNG station did not receive any financing assistance, but was funded internally.

e If grants would have been available at the time of initial capital investment,

management would have pursued these.

e The manager of the station viewed local permitting as a large obstacle in the process of

building a new site.

e A gasoline gallon equivalent at the publically accessible station will be $1.50 when it is

made available, with about 25 cents included for capital recovery.

e The estimated throughput of the station is 33,000 gasoline gallon equivalent (GGE) per

month.

e Once the new public station is built, an average of 1,000 CNG vehicles is expected to

visit per month.

e The CNG Station will likely serve primarily medium to heavy duty vehicles.
e The manager said that a 3-5 year return of investment would be reasonable for the

public station.

o5
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The manager liked the idea of a loan that is tied into property tax so that if the station
changed hands the new owner would be responsible for the loan.

The equipment cost for this station, two fast fill dispensers and a 3,600 psi compressor,
was about $1,000,000.

The installation cost was $204,000.

The permitting of the station cost $18,800.

The manager figured that monthly operation and maintenance was about $8,000.

E85 Vehicle Refueling Infrastructure

The E85 stations that were interviewed were privately owned.

The stations received grants to assist in the building of their stations.

The station owners were interested in low interest loans and financing through banks.
The biggest barrier perceived while building the station was finding a contractor
knowledgeable enough in E-85 station construction.

Customers can pay with any payment method.

$3.49 per gallon is the average current pump price of E-85. No percentage was given for
capital recovery or operation and maintenance.

One station stated they went through 1,000 gallons a month and that 2-3 cars per day
refill on E-85 at their station.

One station added that the majority of their E-85 customers are government owned
vehicles, and that there is still a need for education on the use of E-85 for properly-
equipped (flexible fuel) vehicles.

One station owner liked to see six years as the time to receive return on investment.

A station owner added that E-85 doesn’t sell as well as gasoline, and it is not as readily
available.

E-85 stations are usually not independent stations and also have gasoline available at
the pump; these combined stations cost around $15,000 to purchase.

Installation contractors usually take care of permitting, and it is usually about $1,000.
The most significant cost during installation is the E-85 compatible underground storage
tank (6,000 gallon) which costs about $15,000

The total equipment cost of an E-85 station with a tank costs $30,000.

A station owner added that a good Maryland-based source of E-85 fuel would be very
helpful as supply is low in Maryland. This would also help cut down on transportation
costs from out of state suppliers.

Electric Vehicle Charging Infrastructure

Plug-in electric vehicle (PEV) charging infrastructure is very cheap when compared to
other alternative fueling infrastructure.

N
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All stations that were interviewed were privately owned.

Due to the low cost of the charging infrastructure the owners of pay stations generally

purchase them out-right and do not receive grants or loans for their charging stations.

No large barriers were perceived for the charging stations. The most significant barrier

identified was that electricians need to be certified to install the charge stations.

Electric charging stations can either be pay stations or free stations.

o Pay stations accept credit cards, a PayPal account, or have driver accounts that track
the usage and how much money they owe.

o Car dealerships offer free charging at their facilities due to the fact that they sell PEV
vehicles.

o Owners of pay stations are allowed to set the pricing of their electricity by kilowatt-
hour or by time the vehicle is stopped.

Due to the fact that some stations are still free, they do not track, nor can confirm, the

monthly kilowatt-hour usage of their stations.

One station stated that they provide service for anywhere from 30 to 50 electric vehicles

in a month, some stopping by once a night.

No owners of pay stations could be reached to determine how quickly they would like to

see the return of investment on their charging station.

The majority of charging stations in the State are Level 2 chargers.

The main cost of a level 2 charging station is that of the equipment and installation:

o Installation cost estimates ranged $ 2,000 to $3,000 per station.

o Equipment costs ranged from $4,000 to slightly over $7,000.

o Maintenance and permitting requires no significant cost, if any.

Liquid Propane Gas Vehicle Refueling Infrastructure

Most LPG stations in the State are not set up specifically for autogas propane, but have
the capability to fuel vehicles because the existing infrastructure is capable of fueling
vehicles.

The existing stations were purchased outright by the propane companies.

Customers can pay via cash or credit card.

Prices taken during the survey ranged from $3.45 — 4.29 per gallon

Respondents did not offer estimates of the percentage of the fuel price factored in for
capitol recovery, or operation and maintenance.

Due to the fact that existing stations do not generally serve propane vehicles, no
monthly fuel or vehicle throughput figures could be obtained.

One station owner stated that a five year return of investment would justify having a
station built.

Equipment costs for a propane station are around $20,000.

£N
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e Installation cost was estimated around $5,000.
e Permitting for the station was estimated at about $200.
e Monthly operation and maintenance was estimated around $3,000.

Assessment of Existing Refueling Station Capacity for Future AFV Populations

Based on the existing AFV refueling station network in Maryland, an assessment of its capacity
for serving future populations of AFVs, as defined by State of Maryland policy goals, was made.
In researching current Maryland policy goals for AFV implementation, only the EV goal of
60,000 vehicles in the State by year 2020 as established by the Electric Vehicle Infrastructure
Council was identified. As a result, for purposes of this report, and to serve as a consistent
basis of comparison among the primary alternative fuel types in the State, the same 60,000
future vehicle goal was selected for the CNG, E85, and LPG vehicle cases, respectively. As a
point of comparison with these future AFV population goals, Table 3 lists the reported number
of AFVs in the State in 2013 according to the MEA.

Table 3. Reported Number of AFVs by Type in Maryland in 2013

Number of AFVs in
AFV Type Maryland in 2013
CNG 14,554
Flex-Fuel(E85) 291,721
Electric 2,793
LPG 0

As a simplifying means of geographically distributing the future AFV populations, it was decided
to distribute AFV numbers across the State according to recent population figures. Vehicle
inventory correlation with human population has been proven in the past, and is therefore
likely to exhibit an equally strong correlation in the future. Table 4 lists the distribution of
future AFV populations according to the 2020 forecasted county populations® in the State and
the previously-defined five State regions.

A recent study” prepared for the Maryland Electric Vehicle Infrastructure Council assessed the
required number of electric vehicle chargers in Maryland for supporting 60,000 electric
vehicles, so these estimates were also used for purposes of this section. Table 5 illustrates the
number of existing electric vehicle chargers by type and county as well as the total required
number chargers for meeting the 60,000 vehicle goal. Table 6 shows the resulting incremental
number of new electric vehicle chargers required by county for supporting the 60,000 vehicle
goal.

N 6

\ New West Technologies, LLC

4



Table 4. AFV Populations in Each County for 60,000 AFVs

Maryland Maryland County | 2020 Percentage | ¢4 445 AFys
Region of Population
Allegany County 1.2% 713
Western | Garrett County 0.5% 299
Washington County 2.7% 1,618
Frederick County 4.5% 2,725
Capital Montgomery County 17.0% 10,175
Prince George's County 14.5% 8,726
Carroll County 3.1% 1,868
Harford County 4.4% 2,617
Baltimore County 13.3% 7,975
Central - -
Baltimore City 10.5% 6,309
Howard County 4.9% 2,962
Anne Arundel County 8.8% 5,263
Calvert County 1.6% 9,51
Southern | Charles County 2.8% 1,677
St. Mary's County 2.1% 1,231
Caroline County 0.6% 381
Cecil County 2.1% 1,234
Dorchester County 0.6% 344
Kent County 0.4% 210
Eastern Anne's Count 0.9% 527
Shore Queen Anne's County .9%
Somerset County 0.4% 268
Talbot County 0.6% 379
Wicomico County 1.7% 1,017
Worcester County 0.9% 532
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Table 5. Total Public/Workplace Chargers Required for 60,000 PEVs by Type and Region®

Existing Required New
Maryland Marvland Count
Region aryland Lounty PEV L1 PEV L2 PEV L3 PEV L1 PEV L2 PEV L3
Chargers | Chargers | Chargers | Chargers | Chargers | Chargers
Allegany County 0 0 0 327 126 1
Western Garrett County 0 0 0 137 53 1
Washington County 0 1 6 743 286 3
Frederick County 0 7 0 1,251 481 5
Capital Montgomery County 8 53 4 4,673 1,796 20
Prince George's County 29 77 1 4,007 1,540 17
Carroll County 0 4 0 858 330 4
Harford County 0 14 0 1,202 462 5
Baltimore County 34 55 1 3,662 1,407 16
Central
Baltimore City 36 125 0 2,897 1,113 13
Howard County 10 41 0 1,360 523 6
Anne Arundel County 6 25 1 2,417 929 11
Calvert County 0 1 0 437 168 2
Southern Charles County 6 14 1 770 296 3
St. Mary's County 0 0 0 565 217 2
Caroline County 0 0 0 175 67 1
Cecil County 0 0 0 567 218 2
Dorchester County 0 0 0 158 61 1
Kent County 0 0 0 96 37 0
Eastern Shore | queen Anne's County 1 3 1 242 93 1
Somerset County 0 0 0 123 47 1
Talbot County 0 2 0 174 67 1
Wicomico County 0 5 0 467 179 2
Worcester County 0 0 0 244 94 1
Totals 130 427 15 27,554 10,589 120
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Table 6. Total Number of New Public/Workplace Chargers for 60,000 PEVs
By Type and Region

Maryland Total New Chargers Required
Region Maryland County PEV L1 PEV L2 PEV L3
Chargers | Chargers | Chargers
Allegany County 327 126 1
Western Garrett County 137 53 1
Washington County 743 285 0
Frederick County 1,251 474 5
Capital Montgomery County 4,665 1,743 16
Prince George's County 3,978 1,463 16
Carroll County 858 326 4
Harford County 1,202 448 5
Baltimore County 3,628 1,352 15
Central
Baltimore City 2,861 988 13
Howard County 1,350 482 6
Anne Arundel County 2,411 904 10
Calvert County 437 167 2
Southern | Charles County 764 282 0
St. Mary's County 565 217 2
Caroline County 175 67 1
Cecil County 567 218 2
Dorchester County 158 61 1
Kent County 96 37 0
Eastern
Shore Queen Anne's County 241 90 0
Somerset County 123 47 1
Talbot County 174 65 1
Wicomico County 467 174 2
Worcester County 244 94 1
Totals 27,424 10,162 105

To make an assessment of the total numbers of public access refueling stations necessary to
support the future 60,000 vehicle population goals for the remaining fuels CNG, E85 and LPG, a
methodology was utilized from a Center for Automotive Research source®. The equation

utilized was as follows:

Number of Refueling Stations = ((AVMT)*(Number of AFVs)/(MPGe))/(AFVS)

Where: AVMT = Average Annual Vehicle Miles Travelled
MPGe = Miles per gasoline gallon equivalent

AFVS = Average Annual Station Throughput
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’ = New West Technologies, LLC



While Table 3 indicates that the number of E85 vehicles in the State has already surpassed
291,000 vehicles in 2013, it should be remembered that these vehicles are flexible-fuel capable
and can operate on gasoline, E85, or any mixture of the two. To date, these vehicles are
operating primarily on gasoline, as supported by the MEA’s estimate of E85 fuel consumed in
Maryland in 2013 of only 622,637 gallons. This equates to only about 2 gallons of E85
consumed per flexible-fuel vehicle. Therefore, for purposes of determining future AFV refueling
station capacity needs in this task, it was assumed that the future AFVs would be refueling
primarily on the alternative fuel, as would be experienced in a mature alternative fuel market.

Table 7 lists the assumptions for AFV and refueling station operations used in this analysis. It
was assumed that the future E85 and electric vehicle populations would be light duty vehicles,
while those for CNG and LPG would be a 50/50 mix of light and medium/heavy duty vehicles.
The average fuel economy and annual miles traveled were obtained using the Oak Ridge
National Labs Transportation Energy Data Book®. The average annual station throughput values
shown for CNG, LPG and E85 in Table 7 were assumed to be 10% of the current national
average gasoline station annual throughput reported by the NACS’. This 10% value assumes a
minimum amount of alternative fuel throughput for acceptable capital payback by the station
owner, and compares well with current public access alternative fuel station throughputs
relative to gasoline volumes. It further assumes that the refueling equipment for these three
alternative fuels will continue to be additive elements to existing gasoline refueling stations
rather than stand-alone stations in the future.

Using the above-mentioned methodology and assumptions, the total numbers of required
public access AFV refueling stations for serving the 60,000 AFV goals were estimated by county
for CNG, E85, and LPG. Table 8 lists the total required stations in comparison with the existing
numbers. Table 9 shows the incremental required new stations for CNG, E85, and LPG in the
five State regions.

Table 10 provides a summary of the estimated number of required new public/workplace
recharging/refueling station required for supporting the 60,000 vehicle goal for each of the four
alternative fuel types. As expected, the largest majority of stations required are in the Capital
and Central regions of the State. It should be restated that these required station estimates
assume that the 60,000 AFVs that they support refuel primarily on the alternative fuel, as
would be experienced in mature alternative fuel markets.

For completeness, an estimate of the number of E85 refueling stations was derived for
accommodating the current number of flexible fuel vehicles (reported to be over 291,000 in
2013) in the State assuming they refuel only on E85. Using the same methodology explained
above, Table 11 shows that a total number of 783 E85 public stations would be required for
supporting the State’s current flexible fuel vehicle population using only E85 fuel.

’4'\ 10
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Table 7. Assumptions for AFV and Refueling Operations

Public Average
Access Fuel
Refueling Station Vehicle Economy Average Annual Miles
Station Type Mix (MPGe) Traveled per Vehicle Station Throughput
CNG LDV 24.9 12,000
CNG 157,989 GGE
CNG MDV/HDV 7.3 13,000
LPG LDV 24.9 12,000
LPG 157,989 GGE
LPG MDV/HDV 7.3 13,000
E85 E85 LDV 24.9 12,000 157,989 GGE

Table 8. Total AFV Stations Required by County for 60,000 AFVs for CNG, E85 and LPG Cases

Maryland Existing Public Stations Required New Public Stations
Region Maryland County CNG E-85 LPG CNG E-85 LPG
Stations | Stations | Stations Stations Stations Stations
Allegany County 0 0 0 5 2 5
Western Garrett County 0 0 0 2 1 2
Washington County 0 0 2 12 5 12
Frederick County 0 1 0 20 8 20
Capital Montgomery County 1 9 2 73 31 73
Prince George's County 0 1 2 63 27 63
Carroll County 0 0 0 13 6 13
Harford County 0 0 1 19 8 19
Central Baltimore County 0 0 2 57 24 57
Baltimore City 2 1 2 45 19 45
Howard County 0 0 0 21 9 21
Anne Arundel County 0 3 2 38 16 38
Calvert County 0 0 0 7 3 7
Southern Charles County 0 0 1 12 5 12
St. Mary's County 0 0 0 9 4 9
Caroline County 0 0 1 3 1 3
Cecil County 0 0 0 9 4 9
Dorchester County 0 0 0 2 1 2
Kent County 0 0 1 2 1 2
Eastern Shore | Queen Anne's County 0 0 0 4 2 4
Somerset County 0 0 0 2 1 2
Talbot County 0 0 0 3 1 3
Wicomico County 0 0 1 7 3 7
Worcester County 0 0 0 4 2 4
Totals 3 15 17 430 183 430
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Table 9. Total Number of New Public AFV Stations Required for 60,000 AFVs by Region for

CNG, E85 and LPG Cases

Total New Stations Required

Marv_land Maryland County Public Stations
Region CNG E-85 LPG
Stations | Stations | Stations
Allegany County 5 2 5
Western Garrett County 2 1 2
Washington County 12 5 10
Frederick County 20 7 20
Capital Montgomery County 72 22 71
Prince George's County 63 26 61
Carroll County 13 6 13
Harford County 19 8 18
Central Baltimore County 57 24 55
Baltimore City 43 18 43
Howard County 21 9 21
Anne Arundel County 38 13 36
Calvert County 7 3 7
Southern Charles County 12 5 11
St. Mary's County 9 4 9
Caroline County 3 1 2
Cecil County 9 4 9
Dorchester County 2 1 2
Kent County 2 1 1
Eastern Shore | Queen Anne's County 4 2 4
Somerset County 2 1 2
Talbot County 3 1 3
Wicomico County 7 3 6
Worcester County 4 2 4
Totals 427 168 413

Table 10. Summary of Required New Public/Workplace Recharging/Refueling Stations for
Future 60,000 AFV Goals

PEV Chargers CNG ES5 LPG
Level 1 Level 2 Level 3
27,424 10,162 110 427 168 413
37,696
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Table 11. Number of Required E85 Stations for Supporting Number of Flexible-Fuel Vehicles in

Year 2013
Mar_vland Maryland County E85 Existing E85 Stations New E85 Stations
Region Stations required Required
Allegany County 0 9 9
Western Garrett County 0 4 4
Washington County 0 22 22
Frederick County 1 36 35
Capital Montgomery County 9 135 126
Prince George's County 1 116 115
Carroll County 0 25 25
Harford County 0 35 35
S Baltimore County 0 106 106
Baltimore City 1 84 83
Howard County 0 39 39
Anne Arundel County 3 70 67
Calvert County 0 13 13
Southern Charles County 0 22 22
St. Mary's County 0 16 16
Caroline County 0 5 5
Cecil County 0 16 16
Dorchester County 0 5 5
Kent County 0 3 3
Easternshore | Queen Anne's County 0 7 7
Somerset County 0 4 4
Talbot County 0 5 5
Wicomico County 0 14 14
Worcester County 0 7 7
Total 15 798 783

N
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Assessment of Financial Barriers to AFV Refueling
Infrastructure Deployment in Maryland

Financial Barrier Literature Research and Documentation

In this task, a comprehensive literature research was conducted on recent (within the last five
years) studies and reports documenting financial barriers to AFV refueling infrastructure
development. The objective was to identify current and future financial barriers related to the
deployment of public or private-sector (e.g., workplace) AFV refueling stations specific to
Maryland. The alternative fuels considered for this exercise were CNG, E85, electricity, and LPG.
The literature research covered sources documenting financial barriers in specific locations or
regions of the country, barriers perceived as nationally applied, as well as barriers that have
been identified internationally. The project information compiled from the AFV refueling
station representative interviews discussed above were also utilized to identify additional
financial barriers.

Having conducted the literature research, each barrier was assessed as to its application to
Maryland. Those barriers found not to apply to Maryland were removed from further
consideration. A database was then developed for listing the financial barriers identified for
Maryland and their sources. A total of 19 financial barriers were identified and are listed in
Appendix D. Note that some of the barriers identified apply to all four of the alternative fuel
types under consideration, while others apply only to specific fuels.

Financial Barrier Categorization
As a means of delineating the financial barriers by type (and potentially facilitating their
resolution under a future pointed pilot program), each previously identified barrier was
assigned to one of four categories as follows:
e Business Case — barriers that impact the general business case for establishing or
maintaining an AFV refueling station.
e Financial Production Limitations — barriers related to the establishment or terms of

financial products for financing AFV refueling station equipment, operations or
maintenance.

e Infrastructure Restrictions — barriers related to restrictions on AFV refueling equipment
sizing or design and/or the alternative fuel supply infrastructure that serves a station.

e Education and Outreach — barriers that exist due to the lack of education, outreach or
accurate information on AFV refueling infrastructure.

A summary of the financial barriers by category is shown in Table 12 below. Note that the
Business Case category was deemed to have the highest number of financial barriers cited
overall.
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Table 12. Summary of Barriers by Category

Number of Financial Barriers by Category
Business Case Financial Product Infrastructure Education and
Limitations Restrictions Outreach
8 3 5 3

Financial Barrier Rankings
For purposes of prioritizing the barriers and establishing the basis for the financing pilot
program structure development presented below in this report, the aforementioned financial
barriers were ranked in terms of their importance to Maryland’s AFV refueling station
deployment. The following criteria were utilized in developing the barrier rankings:

e Does the barrier apply to multiple alternative fuels? — A barrier that relates to several

fuels receives a higher ranking since when addressed or eliminated, several AFV fueling
technologies will benefit.
e |f the barrier is solved, how much capital investment does it make available and how

quickly? — A barrier that affords more capital in a shorter time frame is ranked higher.
e If the barrier is addressed, would it enable more public/workplace stations locally,
regionally, or across the State? — Barriers that limit workplace and public access stations

are of higher importance since these stations enable/serve broader AFV deployments
and markets.
e In addition to limiting capital investment, does the barrier also impact AFV refueling

station maintenance and operational costs? — A barrier that increases the maintenance

and operational costs of a station impacts its long-term sustainability, and thus is of
greater importance.

e Are there readily implementable and cost-effective solutions to mitigate or eliminate

the barrier? — A barrier that can be addressed with cost-effective and more easily
implementable solutions was ranked higher.

With these criteria in mind, the 19 previously identified financial barriers were ranked in terms
of their importance to the State. The criteria were given equal weighting in assessing the
ranking of each barrier. Those barriers deemed to satisfy multiple criteria were ultimately
ranked higher.

Table 13 lists the top five ranked barriers from this analysis and are recommended for specific
consideration in developing the basis of a financing pilot program that brings highest value for
increasing the number of AFV refueling stations in the State in the near-term.

The top ranked financial barrier was the High Capital Costs associated with each of the
alternative fuel infrastructure. The equipment costs alone for CNG, LPG, and E85 stations are
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very high. This was reflected in the station survey information, and in the literature research,

with equipment

Table 13. Top Five Ranked Financial Barriers

Rank Category

Financial Barrier

AFV Fuel
Type

Bibliography
Reference

1 Business
case

High Capital Costs for AFV Fueling Infrastructure
Installations

ALL

4,7,8,9,11

2 Business
case

Lack of Initial AFV Market: Lack of initial AFV market
to drive market interest makes it difficult for stations
to sell enough fuel to see a timely positive return on

investment

ALL

3 Business
case

E-85 Terminal Piping Limitations: ethanol blends
higher than E10 are not available at MD terminals for
a reasonable cost due to insufficient terminal

piping. MD fuel marketers pay a premium for
trucking E85 from out of state terminals and would
have to pay a larger premium to obtain E85 from in-
state terminals due to the piping limitations.

E-85

4,7,10

4 Financial
Product
Limitations

Financial Product Scale: The transaction costs
associated with loan origination, attorney fees,
monitoring, and servicing financial products are
higher per product when only a few financial
products are transacted. More transactions that use
the same processes, templates and formulations
reduce the per product cost. This applies to AFV
refueling infrastructure loans in which there is very
little experience base and limited standardized loan
models to follow, creating higher loan-related costs.

ALL

5 Financial
Product
Limitations

Legal and Regulatory Hurdles: Rules about the kinds
of financial instruments investors can hold, and
restrictions on contract types and terms can both
limit investment in AFVs and their infrastructure. This
is especially true for government agencies, laws
governing public procurement and the structure of
competitive solicitations for goods and services can
make some contracts, even ones that would save
public agencies money, explicitly illegal.

ALL

costs vary from around $20,000 for an LPG station, $30,000 for an E85 station, and up to $1
million for a CNG station. These figures reflect only the equipment cost; there are also several

other additive costs such as installation and permitting which result in high upfront costs for

station owners. (It should be noted this barrier only applies to large LPG stations. For smaller

stations, the propane supplier is generally willing to provide the infrastructure for very low

upfront costs.) While capital costs for EV charging stations are generally lower compared with
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the other alternative fuels, upfront capital costs can be significant if extensive site electrical
upgrades are necessary and/or if Level 3 fast charging is being implemented. As with most
business ventures, high upfront capital costs continue to be a primary impediment to wide-
scale AFV refueling station implementation regardless of owner type (small station owner and
to franchise company owner). Higher capital costs limit the regional number of stations that can
be implemented for a given capital budget level, as well as impact the acceptable risk-reward
ratios of prospective financial institutions due to the uncertainty and lack of experience with
alternative fuel refueling infrastructure investments.

The second highest ranked barrier was the Lack of an Initial AFV Market. This barrier generally
applies to all four alternative fuel types. In the early stages of local or regional AFV adoption
there are fewer AFVs, leading to less fuel throughput potential for an alternative fueling station.
Lower initial fuel throughput makes an alternative fueling station less attractive to potential
station owners who perceive a limited positive return of investment, or a return on investment
that is drawn out over an unacceptable timeframe. This negative forecast by potential station
owners often prevents them from moving forward with a local or regional AFV refueling station
project until a reasonable AFV population exists. This is the classic “Chicken and Egg”
syndrome. While this barrier generally applies to all types of station owners, it may impact
small station owners more significantly than large station or franchise company owners. For
small station owners, slow revenue growth can significantly impact overall station cashflow,
especially for stations that are displacing some of its revenue-producing conventional fuels like
gasoline and diesel fuel with the alternative fuel. For larger station owners or owners with
higher capital backing, the loss of short-term cashflow is less significant and could be more
easily tolerated, especially when implementing a regional network of stations; however,
implementation decisions regarding timeframe and locality could still be significantly impacted.
Exacerbating the impacts of the initial AFV market barrier is a lack of consumer awareness
regarding local/regional alternative fuel infrastructure, and the potential for a siphoning of
public access station demand by growing residential-based refueling/recharging infrastructure.
The latter is especially true for public EV recharging stations, and potentially for CNG public
stations if CNG home refueling products become established in the market.

The third ranked barrier was E85 Terminal Piping Limitations. Research for this task determined
that E85 is currently available from terminals in Baltimore, Maryland, but that piping
infrastructure capacity limits E85 pumping rates to tanker trucks at these facilities, resulting in
unreasonable tanker truck filling times. For this reason, terminal facility owners charge higher
rates for E85 deliveries to retail stations, which translates to higher E85 retail pump prices, a
further disincentive for flexible fuel vehicle (FFV) owners to fill up on the fuel. This barrier could
be solved by increasing the E85 piping capacities at the terminal locations, but terminal owners
do not want to spend the necessary upfront capital for serving what they view as a low
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throughput fuel with limited potential return on investment. This barrier impacts both small
and large/franchise station owners since the E85 terminal costs are assigned at the wholesale
level and passed on equally to the retail distribution infrastructure. Addressing this barrier
would ultimately lead to lower E85 retail pump prices, thus encouraging the more than 290,000
existing FFVs in the State to use E85 fuel.

Financial Product Scale was ranked as the fourth highest barrier and generally applies to all
alternative fuel types and negatively impacts the potential financing station owners might
receive for new infrastructure. This barrier pertains to the lack of standardization for AFV
refueling station financial products due to a general lack of experience with this type of
financing application. The lack of standardization leads to higher financial product costs, less
flexibility in terms, and a lower number of overall product options. All of these issues may
prevent potential AFV refueling station owners from pursuing station financing options for
future station installation projects. A more standardized financial product system set up
specifically for AFV fueling stations would lower the perceived risk level by investment groups
and decrease associated product costs, while increasing available options to station owners.
The standardized financial products could also be geared to type of alternative fuel and/or
throughput size of the station. For example, a standard financial product for EV charging
stations versus one for CNG stations might be beneficial from the standpoint of the differences
in their typical capital requirements and station throughputs. Further, there will likely be
differences in future market acceptance and growth among the alternative fuels types such
that standardization of readily available financial products may be of greater importance for
one fuel over another in supporting or accelerating continued market growth.

The fifth ranked barrier is Legal and Regulatory Restrictions Related to Financial Investments.
This barrier pertains to restrictions on financial instruments investors can hold. Banks are highly
regulated with regards to what types of investments can be made in relation to risk. Alternative
fuels are generally regarded as high risk investments given the lack of market experience and
demand, making it very hard for Investors such as banks, pension funds, and insurance
companies to invest in them. It should also be noted that there are governing laws in public
procurements and competitive solicitations that make certain contracts illegal, even if they
could benefit the public entity providing them®.  While this barrier does not generally apply
directly to station owners, it does limit the potential funding investments in AFV refueling
infrastructure, thereby limiting the potential financing options and capital available to station
owners, and very likely, the stations built in Maryland.

Appendix D lists the remaining fourteen barriers identified in this task and their associated
lower rankings based on the aforementioned analysis. A summary of these is as follows:
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Liguidity Risk — The uncertainty associated with new technologies such as alternative
fuels infrastructure makes investments in them harder to buy and sell by financial
institutions.

This liquidity challenge requires institutions to hold higher reserves to offset this risk.
Public Entities Unable to Use Incentives — Public entities are unable to take advantage of

incentives such as tax credits or grants, thereby limiting potential infrastructure market
growth. This is especially important for the critical early infrastructure period under
which government institutions can lead “Lead by Example” and spur future growth.

Lack of Utility Infrastructure Availability/Capacity — The lack of supply infrastructure can

limit local and/or regional station implementation due to the higher costs associated
with establishing supply or increasing capacity. This includes local site electrical
upgrades that may be necessary for operating refueling equipment.

High Demand Charges — CNG refueling and EV recharging stations may experience high

demand charges if located in competitive local/regional markets or within regions with
supply or capacity issues.
Lack of Renewable Fuels Standard — The delay in setting the Renewable Fuels Standard

has produced uncertainty in the E85 supply/demand market, resulting in potential cost
impacts for both wholesalers and retailers of the fuel.
Lack of E85 Fuel Education/Outreach — There is a lack of understanding and market

acceptance regarding the use of E85 fuel among the more than 290,000 flexible fuel
vehicle owners in the State as evidenced by the low reported annual E85 usage figures.
Greater education/outreach focused on FFV owners could improve E85 fuel utilization
among this population, thereby creating fuel demand and improving the business case
for more E85 stations in the State.

Higher Insurance Premiums — Alternative fuel station owners may experience higher

insurance rates due to perceived higher safety risks.
Private Fleet Fueling Preference — With the exception of EVs, AFVs tend to be utilized

more in fleet applications. Many fleets, especially CNG and LPG fleets, tend to establish
their own associated private refueling infrastructure, which negates market demand for
public stations and the resulting local/regional business case for public stations.

Lack of Industry/Government Partnerships — The lack of partnering has limited the

potential for local/regional infrastructure solutions by creating fuel demand, sharing
capital and operational costs, and reducing education, and outreach costs.
Lack of Licensed/Qualified Contractors — The lack of local/regional licensed or qualified

contractors can result in higher, less competitively bid station costs if out-of-State
contractors must be solicited for station bids.
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e Information Failures — The general lack of credible information concerning alternative

fuel infrastructure leads to higher perceived risk among financial institutions, limits
local/regional AFV market growth, and creates uncertainty in station ownership
business fundamentals.

Assessment of Potential Financing Mechanisms for AFV
Refueling Infrastructure Implementation

There are a variety of financing mechanisms that can be considered to address Maryland’s
barriers to developing alternative fuel vehicle infrastructure. Some of these incentives are
commonly administered by federal, state, and local governments for AFV infrastructure such as
grants and rebates. Other types of financing mechanisms that are commonly used for building
energy efficiency and renewable energy projects could also be adapted for an AFV
infrastructure program.

The following section describes a number of potential financing mechanisms that were
identified from the technical literature and through discussions with government and industry
representatives. In these descriptions the potential AFV refueling infrastructure owner or
lessor is referred to as the consumer. For each mechanism, potential benefits and challenges
for its implementation are indicated, as well as an assessment of how it might address the five
top ranked financial barriers in Maryland identified above and listed in Table 13.

Direct Loans

A competitive direct loan program can be offered for AFV infrastructure projects that provide
better financing options for consumers compared to private lenders. Loans can be provided to
consumers that have difficulty qualifying for a private loan, offer lower interest rates, offer
longer loan terms, or provide loans for smaller quantities than what a private lender is willing to
pursue. Maryland has experience providing direct loans in programs such as the Jane E. Lawton
Conservation Loan Program which provides financing for nonprofits, local governments, and
businesses to make energy-saving upgrades. Since many lenders are reluctant to offer small
loans, such as lower than $5,000, direct loans could be offered for smaller projects and
combine those loans into a” warehouse” that can then be sold to private investors.
Connecticut’s Green Bank currently uses that model for building energy efficiency projects.

General Benefits:

e MEA would have control over designing the loan program to best fill the financing gaps
or limitations currently available to consumers.
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MEA has experience creating and managing direct loan programs, especially for non-
residential borrowers.

Reducing AFV fueling infrastructure providers’” monthly loan payments can help provide
time for utilization of the fueling infrastructure to grow as the market for alternative
fuel vehicles grows.

General Challenges:

Direct loan programs would require MEA to provide the upfront capital and have that
capital be tied up for extended periods of time.

MEA would hold all of the risk for a loan default and would be responsible for all of the
loan management.

In order for a consumer to choose to apply for a loan for AFV infrastructure, they need a
guarantee that vehicles will utilize the infrastructure and a strong business case that
they will see a return on the investment. This may be difficult for consumers in the
immature AFV market that is foreseen for the near future.

Potential AFV Barriers Addressed:

1,2,3

Barrier Application Analysis:

1.

High Capital Costs — Direct loans could be advantageous for high capital cost
infrastructure such as CNG stations and large LPG stations. CNG stations in particular

tend to serve medium/heavy duty trucks that consume larger amounts of fuel, and
consequently tend to be served by higher throughput (and thus higher capital cost)
stations. Direct loans could also be useful for offsetting annual station maintenance
costs which are often unforeseen and are significant cash flow impacts. In terms of E85
stations, station owners surveyed as part of this contract indicated they would be
particularly interested in low interest loans. Station equipment and installation costs
are significant and can be challenging for some station owners, especially non-
franchised owners. Owners surveyed said they would prefer six years or less for ROI, so
loans could be established for supporting this general timeframe. Loans (along with
other types of mechanisms) could be used to support quick regional station growth for
serving regional populations of Flexible Fuel Vehicles (FFVs). Innovative approaches to
loan use could involve offsetting operational costs such as station marketing to engage
local/regional FFV owners. The largest drawback to the use of loans for E85 stations is
the lack of initial station throughput which reduces the ability for loan pay back.
Although a potentially useful financial tool for EV charging stations, loans are probably
less critical as station capital and operating costs are much lower(typically $6,000-
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10,000). However, loans could be customized to match location needs (multiple
chargers, Level 2 and Level 3 capabilities, etc.), and/or bundled for multiple locations for
serving owners of multiple stations. Perhaps the best use of loans for recharging
stations is a customized loan for quick funding geared towards smaller capital levels to
keep pace with growing local and regional EV populations.

2. Lack of Initial AFV_Market — For some station owners, loans could help offset some of

the ownership risk for what may be low station ROI initially due to lack of local or
regional AFV markets. In the case of high capital cost and/or large stations for CNG and
LPG, loans could help owners and investors to extend 3-5 year ROl expectations and
need for immediate returns when utilization is low. For E85 stations, the AFV market is
typically not an issue given the more than 290,000 FFVs in the State, but E85 fuel use is,
so loan payback is still a potential problem. In the case of EV recharging stations, short-
term loans could support small newly-established stations in terms of stretching cash
flow until local/regional EV markets get established.

3. E-85 Terminal Piping Limitations — Loans could be a useful financial instrument for

addressing the capital investments necessary for updating the bulk terminal E85 piping
in Maryland. Loans treated as “infrastructure” with longer payback terms might be
more advantageous to terminal owners. The upside of addressing the terminal piping is
lower terminal rack prices for E85 resulting in lower E85 station pump prices for the
more than 290,000 FFVs in the State. However, some terminal owners may be hesitant
to take on a loan and its payback restrictions when near-term regional E85 fuel demand
is deemed to be low.

Credit Enhancements
A variety of credit enhancements can be provided to encourage private investors to support
AFV infrastructure projects. Credit enhancements reduce the credit risk of a debt and can
thereby result in lower interest rates and longer loan terms for consumers. Credit
enhancements are innovative tools that use minimal public funding to leverage private
investment. Encouraging private lenders to engage in loans for new technologies can have a
long term positive impact on future financing for that technology by enabling lenders to
become more familiar with these types of projects. Maryland is becoming more familiar with
utilizing credit enhancement programs and has authority to offer credit enhancements for
commercial financing. For example, MEA was heavily involved in the design of credit
enhancements for the Maryland Clean Energy Center’s Maryland Home Energy Loan Program.
Possible credit enhancement mechanisms include loan loss reserves, loan interest rate
buydown, loan guarantees, loan insurance, and debt service reserve funds as described below.
e Loan Loss Reserve (LLR) — A loan loss reserve is a cash account to cover potential losses

on the loan due to defaults. Funds would be contributed to a LLR to reduce the lender’s
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risk and reduce the amount of capital the lender must tie up in the loan process. The
LLR contribution could be in the first loss position or the second loss position. In the first
loss position, a percentage of the loan loss would first come out of the LLR account. In
the second loss position, the lender must pay a percentage of the loan loss before the
LLR is used to cover the next portion of the loss.

CEFIA uses a LLR credit enhancement for their Smart E Loan program. The program
covers 40 types of residential energy efficiency projects, including electric vehicle
recharging and natural gas vehicle refueling stations. Through intensive lender
recruitment, they have nine lenders who have agreed to participate in the program and
meet the program’s maximum interest rate for specified terms. The program loan
terms and maximum rates are 5yrs/4.49%, 7yrs/4.99%, 10yrs/5.99%, and 12yrs/6.99%.
If the consumer’s FICO score is above 680, CEFIA contributes 7.5% of the loan to the LLR.
If the FICO score is 640, Authority CEFIA contributes 15%. The LLR is a second-loss
program. The lender is responsible for the first 1.5% of losses and then the CEFIA will
cover additional losses for up to about 9%.

In the fall of 2014, the California Pollution Control Finance Authority (CPCFA) announced
their Electric Vehicle Charging Station (EVCS) Financing Program which uses a LLR. This
program was accepting comments until December 8, 2014 and has not yet started
accepting applications. The program targets business owners financing electric vehicle
charging infrastructure projects. All financing terms are determined between the lender
and the business owner. The lender enrolls all or a portion of the loan or lease in the
EVCS program. CPCFA contributes 20-30% of the loan to the LLR for that lender. The
borrower has the opportunity to receive half the LLR as a rebate after 48 months of
making timely loan payments.

Interest Rate Buydown (IRB) — Through a loan interest rate buydown, the lender would

get paid to lower the customer’s loan interest rate or pay a portion of the loan interest.
The buydown could be offered for a portion of the loan term or for the entire term.
Loan Guarantee — With a loan guarantee, the debt obligation of the borrower would be

covered in case the borrower defaults. A loan guarantee can be limited to a portion of
the debt or cover the entire loan. A loan guarantee can help borrowers who would not
qualify for a loan based on their own creditworthiness access financing. It also can
enable the borrower to obtain a lower interest rate.

Loan Insurance — Loan insurance has many of the same characteristics as a loan

guarantee. Loan insurance can insure a percentage of the loan against default.
Debt Service Reserve Fund — A debt service reserve fund is capital that is set aside to

compensate lenders if a borrower is overdue on a loan payment. Once the borrower
makes the overdue payment, the lender returns the compensation to the debt service
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reserve fund. This type of credit enhancement may require less capital than other
types.

General Benefits:

Credit enhancements are highly effective mechanisms for using minimal public funds to
leverage private investment.

Using credit enhancements rather than direct loans requires less upfront capital from
MEA and reduces MEA’s risk of loss.

They enable private loans for an emerging market where borrowers are having a
difficulty accessing loans, competitive interest rates, or terms long enough for the
borrower to see a return on the investment.

A long term benefit of credit enhancements is private lenders becoming more familiar
with the new market and able to offer more competitive loans.

Increasing the number of loan transactions using the same processes, templates and
formulations can reduce the lender’s cost for each loan.

Reducing AFV fueling infrastructure providers’” monthly loan payments can help provide
time for utilization of the fueling infrastructure to grow as the market for alternative
fuel vehicles grows.

General Challenges:

A credit enhancement program requires intensive lender education, recruiting, and
collaboration in order for them to participate in the program.

In order for a consumer to choose to apply for a loan for AFV infrastructure, they need
a guarantee that vehicles will utilize the infrastructure and a strong business case that
they will see a return on the investment. This may be difficult for consumers in an
immature AFV market.

Potential AFV Barriers Addressed:

1,2,3,4,5

Barrier Application Analysis:

1.

High Capital Costs — Credit enhancements would support the application of loan

programs for high capital cost stations for CNG, large LPG stations, as well as multiple
station locations such as the case for EV recharging. These enhancements would be
beneficial from both the perspective of new station owners as well as private investors
looking to support loans for AFV refueling infrastructure. Station owners would benefit
from lower interest rates and less restrictive creditworthiness criteria, potentially
allowing for higher or more flexible loan programs, for high capital cost stations. For
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private investors, the backing of infrastructure loan programs with loan loss reserves
and other types of capital loss protection may reduce the perceived risk such that
private capital investment can complement other funding reserves to back higher
capital cost station deployments.

2. Lack of Initial AFV_Market — Credit enhancements would directly address the chicken

and egg problem with AFV markets and AFV refueling station deployment. By backing
loan programs with credit enhancements that benefit both station owners and private
investment, perceived risk due to unestablished local or regional AFV market would
likely be reduced allowing for a greater number of loan applications (leading to a higher
number of stations) and a greater level of private sector investment in infrastructure
loans.

3. E-85 Terminal Piping Limitations — Credit enhancements could support the resolution of

the E85 terminal piping issue by improving loan terms as viewed by bulk terminal
owners. If bulk terminal owners can secure loans customized for the E85 piping
upgrades and with advantageous terms, they may be willing to accept longer ROIs on
their investments until higher E85 throughputs are seen in the market. With the
terminal piping upgrades, E85 rack prices should be lower which in turn should lower
E85 pump prices, enticing FFV owners to use more E85 fuel and increase throughput at
both stations and bulk terminals.

4. Financial Product Scale — Credit enhancements would allow more flexibility in AFV

refueling infrastructure loan terms and options. This in turn should spur private sector
investment with an increased number of creative loan programs that match station
owner needs and future market directions. With this greater flexibility, loan products
could be aimed at specific type of infrastructure, and a greater variety of products could
be offered to new station owners to accelerate the market.

5. Legal and Regulatory Hurdles — Alternative fuel refueling infrastructure is generally

regarded as a high risk investment given the lack of market experience and demand,
making it hard for investors such as banks, pension funds, and insurance companies to
justify investment. Through credit enhancements that are supported by
legislation/regulation, these entities would theoretically have more freedom to provide
loan mechanisms for supporting infrastructure.

Grants

Grants are a common government incentive for AFV infrastructure. The government entity
identifies specific project criteria, requests proposals that meet the criteria, and awards funding
to the applicants that best fit the funding purpose. Grants can leverage private investment by
requiring applicants to contribute cost share to the total project costs. Typical applicant cost
share ranges from 25% to 50% of the total project. Grants can include the requirement that a
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station owner continue to sell the alternative fuel for a specified period of time otherwise the
grant money would need to be returned.

General Benefits:

e Managing grants is a straightforward and familiar process for a government agency.
e Applying for and using grants is also a straightforward and familiar process for many
consumers.

General Challenges:

e Grants would require a large amount of upfront capital from the government entity in
the case of AFV refueling infrastructure.

e Although cost share can be requested, grants are not the most effective mechanism for
maximizing public funds leveraging private investment.

Potential AFV Barriers Addressed:
e 1,2,3

Barrier Application Analysis:

1. High Capital Costs — Grants can be a significant tool in addressing typically high capital

costs for public access CNG stations and large LPG stations. CNG station owners that
were surveyed especially indicated their interest in grants to help offset their initial
capital investment. These stations tend to serve medium and heavy duty vehicles and
thus require larger fuel throughputs and consequently higher cost equipment. Another
benefit of grants for these stations could be to offset annual maintenance costs often
unforeseen and may have significant cash flow impacts. This application of grants could
assist in making CNG stations a more sustainable business model for some owners. In
the case of E85 stations, most Maryland station owners surveyed received grants in
establishing their stations. E85 station costs can be challenging for owners, especially
multi-E85 island stations. And because E85 is typically added to an existing gasoline
service station and therefore likely to displace existing gasoline fuel sales, grants can
stretch assist with cash flow expectations especially early in E85 ownership. Further,
grants could be offered that support both equipment installation and E85 product
marketing, thereby assisting owners in getting the word out to the 290,000 FFV owners
in the State. For EV charging stations, the best use of grants may be to quickly jumpstart
station development in underserved counties and localities with growing EV
populations. Grants could also be offered specifically for establishing recharging
stations in strategic areas of the State (rest stops, truck stops, and key highways) for
supporting longer range intrastate EV travel as well as interstate travel. Of course, these
strategic locations could have an added benefit of marketing EV and recharging
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technology in general to a broader market. One drawback for grants, especially as
related to high capital cost (e.g., CNG) and large stations, is State funding limits. In these
cases, a lower number of stations can be funded at a given grant program funding level
unless significant cost share requirements are attached to the grants thereby leveraging
available State funds. However, upfront cost share can be an obstacle for some station
owners or investors.

2. Lack of Initial AFV Market — For CNG stations, grants for supporting station builds could

be a way for extending ROl expectations (typically 3-5 years) when initial CNG vehicle
utilization of the stations may be limited. Similarly, the initial AFV market in the State for
E85 stations is not a problem, but the use of E85 fuel in those vehicles is. In these cases,
grants can support short-term cash flow issues due to low initial station utilization by
FFVs, but are not likely to support regional or sustained growth due to likely State
funding limitations. While this barrier is less relevant for EV charging stations since EVs
are the fastest growing AFV in the State, grants would support station ownership by
stretching station cash flow and allowing for longer ROI schedules. In general, grants
could help address the lack of an initial AFV market for stations and its corresponding
low cash flow, but limits on amounts of State funding make grants less compelling to
“drive” market growth. Grants may possibly be better applied to jumpstart regional
markets to support placement of stations in critical localities to support broader
utilization and long-term growth.

3. E-85 Terminal Piping Limitations — Grants are probably the most promising instrument

for addressing the E85 terminal piping issue in Maryland. Terminal owners may have
concerns over taking out loans for the necessary infrastructure improvements with the
low likelihood of immediate payback due to lagging E85 fuel sales in the State. A grant
can be specifically applied to the terminals and the piping upgrades, resulting in lower
terminal rack prices that entice station owners to purchase the fuel in Maryland, which
then benefits all Maryland-based E85 stations and FFV owners with lower pump fuel
prices. Grants would also be very effective in practice in that they can be focused on a
limited number of facilities (in this case, Maryland-based bulk terminals) but would
benefit a large number of downstream facilities (in this case, E85 stations), and
ultimately, State vehicle (FFV) owners. Grants would provide a significant “bang for the
buck” in terms of positive impacts to the marketplace for this situation.

Rebates

AFV refueling infrastructure can be incentivized through a rebate program that provides
funding to the project developer after the infrastructure has been installed. A rebate could
include the requirement that a station owner continue to sell the alternative fuel for a specified
period of time otherwise the rebate would need to be returned. Rebates can exist as a
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standalone incentive or they can be incorporated into a larger financing program. Arkansas
offers rebates for CNG, LNG, and propane fueling stations for 75% up to $400,000. The
California Electric Vehicle Charging Station (EVCS) Financing Program primarily features a LLR

account but it also includes a rebate for 10-15% of the loan. The rebate is provided after the

loan or lease is retired or within two years. Borrowers are only eligible for the rebate if they

have no more than one late payment.

General Benefits:

Managing rebates is a straightforward and familiar process for a government agency.

A rebate program does not require the project application and award process prior to
developing the infrastructure.

Applying for rebates is a straightforward and familiar process for many consumers.
Consumers appreciate the certainty of knowing they will receive the rebate if they
complete the project.

General Challenges:

The government agency does not have as much control over managing the program
budget and generally is not informed about a project until after it has been completed.
This decreases the ability to ensure the funding goes towards the projects that best
meet the program’s priorities.

Rebates that cover a higher portion of the total project costs are more utilized by
consumers but do not maximize public funds leveraging private investment.

Potential AFV Barriers Addressed:

1,2,3

Barrier Application Analysis:

1.

High Capital Costs — Similar to grants, rebates would be an effective financial mechanism

for supporting all alternative fuel refueling stations, especially high cost or large
stations. While rebates would likely be applied directly to offsetting the payback of
capital costs for building the stations, they might also be applied by station owners to
assist in offsetting annual maintenance costs or other cash flow impacts early in
ownership. Rebates might allow owners to obtain other types of financing (e.g., loans or
private investments) by insuring early ROI, providing insurance against near-term cash
flow issues, or offering virtual collateral. Rebates could help jumpstart station
ownerships in underutilized counties or regions such as for fast growing EV recharging.
While there would be limits to the amount of rebate funding the State could allocate,
they might drive a larger number of stations to be established compared with grants
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since rebate amounts would likely be smaller in nature and thus significantly leverage
external funding per station.

Lack of Initial AFV Market — Rebates could help address this barrier by taking some of
the financial risk out of investing in stations that may have low ROI rates until

local/regional AFV markets are established. The rebates may be especially important for
high cost and large stations requiring substantial capital investment. While rebates
would be effective in addressing this barrier and its corresponding low cash flow
impacts on stations, limits on the amounts of State funding programs will likely make
rebates less compelling to “drive” widescale AFV markets. A better use for rebates may
be to jumpstart regional markets for critical localities to support broader utilization and
long-term growth.

E-85 Terminal Piping Limitations — A rebate program could support investment in the

necessary bulk terminal infrastructure upgrades for addressing this barrier by offering
an effective near-term ROI on the investments. Research has indicated that current
terminal owners are hesitant to make the investment for these upgrades due to the lack
of a significant E85 fuel market in the State. The use of a rebate program may
encourage terminal investment as the rebate would be seen as an immediate ROI and
assist in stretching payback schedules until E85 throughput at the terminal increases.
However, compared with grant programs to address this barrier, rebates may be less
effective in that terminal owners or investors would likely need to cover the entire
capital expense upfront in order to obtain the rebate after the upgrades are completed.
This is a less compelling financial situation for station owners compared with a grant
that would displace most or even all of the capital expense upfront.

Off-Balance-Sheet Financing
Some consumers are unable or unwilling to take on additional debt to finance a project. In

these instances, consumers would prefer an off-balance-sheet (OBS) financing option where

the cost of the capital is tracked on the books of a third party. Using this type of financing helps

consumers keep their debt-to-equity ratios low. Examples of OBS financing include leases, on-

bill financing, commercial property assessed clean energy, and working with energy service

companies. In general, OBS financing allows projects to be funded out of operating budgets

rather than capital investment.

Leases — A lease program provides consumers the option to have a third-party finance,
build, and own the AFV infrastructure while the consumer is able to utilize the
infrastructure. The consumer pays the third-party for using the infrastructure through a
monthly fee, energy cost savings, or other process. The consumer generally has the
option to own the infrastructure after a specified period of time. In energy efficiency
projects, the lease model can be a seamless process where the consumer provides no

£N
N\

4

29

= New West Technologies, LLC



upfront capital and the investment is paid off directly through the energy cost savings.
Maryland can encourage leases by offering financing options to third-parties seeking to
build AFV infrastructure and providing leases to consumers.

The CT Solar Lease program enables property owners to lease a solar photovoltaic or
solar hot water system for no upfront costs. The consumer makes monthly payments
for 20 years with the option to purchase the technology at five years. This program is
integrated with the CT C-PACE program. It also includes a Performance-Based Incentive
where the home owner can pay the lessor based on actual performance over the course
of six years. CEFIA collaborated with lenders to create this program. The program
provides local solar companies a sales tool to promote an affordable financing option to
consumers.

General Benefits:

o Consumers benefit from affordable financing without the risk and responsibilities of
owning the infrastructure.

o The owner of the infrastructure may be in a better position to benefit from tax
benefits from building the infrastructure and can pass these savings on to a
consumer that would not otherwise qualify for tax benefits.

General Challenges:

o A third-party must have a sufficient business case to build the AFV infrastructure and
providing the customer a lease.

o Customers may prefer to own their AFV infrastructure and have more control over
its operations.

On-Bill_Financing — On-bill financing is a service offered by utilities which allows

consumers to repay an energy efficiency loan in monthly installments on a utility bill.

General Benefits:

o This model allows consumers to initiate an energy efficiency project for little upfront
funding.

o This is a lower-risk loan because utility bills have a lower rate of non-payment than
other bills.

General Challenges:

o This model requires coordination between the utility, infrastructure provider,
lender, and consumer.

o The utility may not have an interest in participating in this model for AFV
infrastructure if they are not involved in the ownership or construction of the fueling
infrastructure.
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Commercial Property Assessed Clean Energy (C-PACE) — Through a C-PACE program,

consumers obtain financing for an energy project and repay it as a charge on their

property tax bill. The financed energy improvements increase the building’s value while

preserving the building owner’s capital for other investments. Through the CT C-PACE

program customers access 100 percent up front financing and can spread payments out

for a period of up to 20 years. In 2013, CEFIA approved 26 C-PACE projects totaling $20

million.

General Benefits:

o Consumers have access to low up front financing and are able to pay back the loan
over a long period of time. The repayment obligation transfers automatically to the
next owner if the property is sold.

General Challenges:

o Due to the structure of Maryland’s independent counties, a C-PACE program would
be complicated and difficult to implement in the near-term.
Maryland’s PACE statute does not currently include alternative fuels.
This model would be difficult to implement if the station owner does not own the
property.

Energy Service Companies (ESCO) - Energy service companies (ESCOs) and energy

savings performance contracts (ESPCs) are used for building energy efficiency upgrades.
With this model, the upfront capital costs are financed by an ESCO and the consumer
repays the ESCO through energy cost savings accrued over time. The ESCO prepares a
front-end evaluation for the consumer which determines the cost of the project and the
anticipated energy cost savings. If the ESCO and client choose to move forward with the
station project, they enter into a service contract including the scope of work, project
costs and fees for service, and any agreed upon guarantees of project performance.
ESCOs are more popular with government, university, school, and hospital clients since
they have a higher tolerance for projects with longer payback period and reduced focus
on maximizing investment return.

An ESCO framework, with contracts based on ongoing fuel savings, can help finance AFV
infrastructure for customers that own the infrastructure and the vehicles that fuel at the
infrastructure. This would be most applicable for electric vehicle charging stations, CNG
stations, or propane stations as these fuels typically have fuel price savings compared to
conventional fuels. The ESCO model could be supported by recruiting ESCOs, promoting
the model to consumers, creating standard service contracts and processes, and
offering risk reduction or financing services to the ESCO.

General Benefits:
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o Helps remove the hurdle of high upfront cost for the building operator and reduces
the effect of other barriers such as risk aversion and lack of information or
experience with the technology.

o The owner of the infrastructure may be in a better position to benefit from tax
benefits from building the infrastructure and can pass these savings on to a
consumer that would not otherwise qualify for tax benefits.

General Challenges:

o ESCO models for AFV infrastructure are more difficult to arrange than efficiency
upgrades in buildings since they are impacted by the quantity of vehicles that use
the infrastructure, vehicle operation, price of the alternative fuel source, and price
of the conventional fuel. For instance, since the majority of energy cost savings from
a natural gas vehicle infrastructure project come from the reduced price of natural
gas compared to conventional fuel rather than a reduction in energy use, it is
difficult to guarantee the project performance in advance. A natural gas provider
can guarantee the natural gas fuel price. However, the price of the comparative
conventional fuel may fluctuate therefore; the exact fuel price spread cannot be
guaranteed. The vehicle manufacturer may be able to guarantee the vehicle fuel
economy performance but vehicle operation can vary based on driver habits and

duty cycle.
Potential AFV Barriers Addressed:
o 1,2,4,5

Barrier Application Analysis:
1. High Capital Costs — OBS financing could be an attractive option for some station

owners and investors since they eliminate or reduce the amount of upfront capital
costs needed for establishing the stations. Payback is achieved through regular
payments based on operational revenues and/or savings passed on the investors
over time. OBS, specifically leasing through fuel supply and refueling service
companies, has been an effective financing alternative for high cost CNG stations for
many years.

2. Lack of Initial AFV_Market — Similar to other financial mechanisms, OBS could help

address this barrier by eliminating upfront costs and reducing the immediate need
for a local or regional AFV market for fuel sales and capital payback. However, since
OBS funding payback is based on station operations, the initial AFV market
expectations would still be a strong consideration for both investors and station
owners in establishing OBS financing.

4. Financial Product Scale — By their nature, OBS financing solutions address this barrier

by providing non-traditional financing options for station owners and investors. With
the application of some or all of these options, greater market experience is gained
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with these types of transactions, thereby improving the range and scale of financial
products over time.
5. Legal and Regulatory Hurdles — OBS mechanisms offer more ways for investors and

station owners to support refueling infrastructure development. For those entities
that are restricted by legislative or regulatory provisions in the types of financial
transactions they can participate in, OBS options offer significant alternatives to
explore and possibly apply to achieve infrastructure placement goals.

Qualified Energy Conservation Bonds

Qualified Energy Conservation Bonds (QECBs) enable state, tribal, and local governments to
offer financing to customers at an attractive rate for energy projects. They are a low-cost public
financing tool subsidized by the U.S. Department of the Treasury. QECB proceeds can be used
to deliver low-interest loans for a variety of energy projects including energy efficiency projects
and alternative fuel vehicle infrastructure projects. QECB were originally established by the
Energy Improvement and Extension Act of 2008. The American Recovery and Reinvestment Act
of 2009 expanded the QECB issuance capacity from $800 million to $3.2 billion. States and local
governments are allocated a specific amount of funding for QECB and can choose how to use
that funding within the QECB regulations.

A QECB enables qualified government issuers to borrow money at low rates to fund energy
projects; QECBs are not grants. A QECB is among the lowest-cost public financing tools because
the U.S. Department of the Treasury subsidizes the issuer's borrowing costs. The most common
applications for QECBs to date are for funding energy conservation projects in publicly owned
buildings. However, QECBs can be used to fund capital investments in a variety of other
projects including transportation.

There are challenges to QECB programs. For instance, if a state has many local governments
over a certain population then total resources must be allocated smaller amounts which can
also drive up administrative costs and draw out project implementation. This is important since
only 2% of QECB issuances can be used for administrative costs. Further, some states have
statutory debt volume ceilings and may be unwilling to issue QECBs against that ceiling.

General Benefits:

e (QECBs are an attractive low-cost public financing tool using federal funding that provide
significant flexibility
e (QECBs leverage private investment.

General Challenges:

e Lack of State control on how funds are spent at the local level.
e The issuance process takes considerable time investment for the administrative entity.
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There is currently no mechanism for reallocating local allocations back to the State.
Administrative costs can be higher in relation to amounts of capital raised.
Applications to commercially-owned equipment and property are unclear.

Potential AFV Barriers Addressed:

1,2,3

Barrier Application Analysis:

1.

High Capital Costs — QECBs may be another means of addressing high capital costs for

installing stations in some regions of the State. QECBs may be used to fund station
clusters in critical local or regional areas for supporting future AFV market growth in
those regions. However, there may be limits on both station funding and location, as
QCEBs are typically administered at the local or county government level with their
associated implementation restrictions. It is also unclear how QCEBs might be applied
to commercial enterprises like refueling stations. In the least, QCEBs could afford a way
to fund public access refueling/recharging infrastructure at municipal-, county- or state-
owned locations in critical areas like rest stops.

Lack of Initial AFV_Market — QCEBs may be effective in supporting alternative fuel

refueling/recharging infrastructure growth in critical areas for growth or for emerging
AFV populations such as EVs. QCEBs could spur AFV markets by funding public access
stations on municipal, county-, or state-owned properties. These stations would support
AFV growth, enabling the future establishment of other commercially-based stations in
the same localities or regions that serve the growing AFV populations. Questions
remain, however, on the application of QCEB funds for station establishment in terms of
required station ownership and operation, funding levels relative to overall program
allocations for other types of energy projects, and program administration at the state
and sub-state levels.

E-85 Terminal Piping Limitations — QCEBs in concept could be used to fund upfront

capital costs needed for E85 piping changes at bulk terminals, similar to loans and
grants. The capital raised would ensure the piping upgrades are made, resulting in
lower terminal rack E85 prices for station owners, and ultimately lower pump prices for
the State’s FFV owners. This would obviously provide a statewide benefit. However,
QCEBs have traditionally been applied to publicly-owned buildings and infrastructure, so
it is unclear how QCEB proceeds could be applied to commercial operations like bulk
terminals. Further, given that QCEBs are typically administered for projects at the local
or county government level with intent that the resulting benefits reside within those
localities, it is unclear how QCEBs might be applied to localized bulk terminal assets that
ultimately benefit the entire state.
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Evaluation of Potential Financial Mechanisms for Maryland
Having identified the plethora of possible financial mechanisms for supporting future
alternative fuel infrastructure development in the State, an analysis was conducted for
assessing the mechanisms that could be most effective if applied in Maryland. The following
criteria were utilized for purposes of this evaluation:
e Ease of MEA Implementation and Administration — A mechanism that is more easily
implemented and administered by MEA in near-term (two-year) timeframes is

preferred.
e Applies to Multiple Alternative Fuels — A mechanism that can benefit infrastructure for

several types of fuels is preferred.
e Offers Statewide Infrastructure Growth Potential — A mechanism that benefits

workplace and public access stations across the State is preferred.
e Addresses Multiple Top Five Financial Barriers — A mechanism that assists in addressing
several of the top five financial barriers identified for the State is preferred.

e Requires Lower Capital Investment by the State — A mechanism that allows lower capital

investment by the State is preferred.
e Offers Lower Risk by the State — A mechanism that affords the State lower financial risk

is preferred.
e leverages External Investment — A mechanism that has a higher degree of external

investment that leverages State investment and/or costs is preferred.
e Offers Flexibility in Meeting Market Financial Needs — A mechanism that offers flexibility

in its application and process is preferred.

Based on these evaluation criteria, the previously identified financial mechanisms were
evaluated. Criteria were assigned Y-Yes, N-No, or O-neutral. The “O” assignment was given
when a criterion was only partially or conditionally achieved. In terms of importance, the “Ease
of Implementation and Administration” criterion was deemed equal to all of the other criteria
combined.

Table 14 illustrates the results of the evaluation for each financial mechanism. Note that only
the Direct Loans, Credit Enhancements, Grants, and Rebates mechanisms were determined to
be readily implementable by MEA within two years. This assessment is based on the ability of
these programs to be effectively established and operated and MEA’s prior experience in
administering programs like these in the past.

A Rebates program may hold the most promise of the three mechanisms that can be more
easily implemented by MEA in the near-term. Rebates offer considerable flexibility in how they
can be applied to infrastructure to accelerate deployment in terms of funding amounts,
timeframes, and insurance for a variety of owners, and can be geared towards all fuel types.
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They also typically involve less capital investment per station, leveraging external funding to
achieve station implementation. This leveraging affords less investment risk by the State while
also allowing greater station deployment potential for a given program budget level.

While deemed less viable than Rebate programs, Direct Loans and Grants still offer significant
alternatives, especially when applied to smaller, low cost stations such as electric recharging
stations. Grants will likely have lower administrative costs than Direct Loan programs, and may
offer higher potential for cost leveraging with external funding sources through cost share
stipulations. The various credit enhancement mechanisms could be implemented very
effectively in concert with Direct Loan program or to enhance a private sector based loan
program.

The Off Balance Sheet Financing mechanisms, while innovative alternatives to more traditional
programs, require greater coordination with outside organizations, resulting in longer
implementation schedules, less State control, and likely higher administration costs. While most
of these mechanisms could be applied to any type of alternative fuel, they are more likely to be
applied selectively. For example, the Leasing mechanism is more likely to be applied to CNG
where this business model has already been established in Maryland for supporting these
higher cost stations. On-Bill Financing would be relegated to those fuels supported by
established regional utilities, namely, CNG and electric utilities, and would require significant
State collaboration and agreements with these entities. Similarly, C-PACE may be limited in its
applicability for deployment Statewide as not all property owners may want this type of
assignment to their property values. ESCOs, while interesting and worth considering in the
future, will be difficult to implement in terms of mutually beneficial terms both for station
owners and ESCOs.

Finally, QECBs can offer significant advantages as a financial mechanism in terms of their
Federal funds leveraging, but there are limitations on how on how these funds can applied and
they a typically administered at the County level in Maryland. The administration costs per
dollar of QCEB project funding are typically high, and there may be restrictions on QECB funds
being applied to the commercial sector. QCEBs may be effective in funding stations for critical
regions of the State (e.g., interstate rest stops) on government-owned properties to support
emerging AFV growth like EVs. For these cases, however, questions remain on how QCEB
proceeds will be administered and by whom, funding level allocations for stations relative to
other types of energy projects, and funded-station ownership and operation.
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Table 14. Evaluation Results of Potential Financial Mechanisms for Maryland Alternative Fuel Refueling/Recharging Infrastructure

Ease of Applies to Statewide Addresses | Lower Capital Lower Risk Leverages Flexibility in
Implementation Multiple Infrastructure Multiple Investment Requirements External Application
in 2-Yr Fuels Growth Top 5 Requirements Investment | and Process
Type of Financial Mechanism Timeframe Potential Barriers
Direct Loans Y Y O —-EVsonly Y N N N Y
Credit Enhancements
Loan Loss Reserve Y Y Y Y Y Y Y Y
Interest Rate Buydown Y Y Y Y Y Y Y Y
Loan Guarantees Y Y Y Y Y Y Y Y
Loan Insurance Y Y Y Y Y Y Y Y
Debt Service Reserve Funds Y Y Y Y Y Y Y Y
Grants Y Y O —EVsonly Y N N Y Y
Rebates Y Y Y Y Y Y Y Y
Off-Balance Sheet Financing
Leases N Y O —-CNG only N Y Y Y Y
On-Bill Financing N (O N N Y Y Y N
CNG/EVs
only
C-PACE N Y N Y Y Y Y Y
ESCO N Y N N Y Y Y N
Qualified Energy Conservation Bonds N Y Y Y Y Y Y N
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Proposed Loan Loss Reserve Pilot Program

Overview and Goals of Pilot Program

Following the evaluation of the types of MEA-sponsored financing mechanisms for supporting
alternative fuel refueling infrastructure implementation noted above in Section IV of this report
and subsequent discussions with MEA, a Loan Loss Reserve (LLR) Program was selected as the
financing mechanism for a proposed pilot program. A LLR program is a type of credit
enhancement that is commonly used by state and local governments to reduce some of the risk
to private investment in a specified loan program. The LLR is a specific amount of funding from
the government sponsor to cover loan principal losses from the program in the case of loan
defaults. LLRs are broadly applied to various types of residential and commercial loan programs
and have been widely applied to energy projects, including alternative fuel refueling stations.
The primary goals of an LLR program are to leverage private investment funding support in new
programs that would otherwise be limited, allow for potentially broader underwriting criteria
and longer loan tenors by financial institutions supporting the LLR loan program, and reduce
loan interest rates in relation to the lower risk enabled by the LLR funds.

The proposed LLR Pilot Program presented below would establish a LLR fund for supporting
private sector investment through direct loans to prospective private access alternative fuel
refueling station owners statewide. The loans under the LLR program would be made available
for the primary alternative fuels used in Maryland today: CNG, E85, electricity, and LPG. As
conceived, the LLR Pilot Program would only provide loans for capital design and construction
of the stations.

Eligible Alternative Fuel Refueling Station Types and Costs

Each type of alternative fuel refueling station covered by the proposed LLR Pilot Program has
unique characteristics and capital costs as related to establishing a station location. This
section presents capital cost information for each station type as a means of projecting future
average capital loan amounts that will be covered under the LLR program. Cost information for
each station type is presented as cost ranges for the variety of configurations, layout, and
equipment that may be implemented by typical private access fleets and workplaces in
Maryland.

CNG Stations

There are two basic types of CNG vehicle refueling stations: time-fill and fast-fill. Time-fill
configurations generally takes several hours (usually conducive to overnight timeframes),
whereas fast-fill configurations allow the user to fill CNG vehicles in the same amount of time it
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would take to refuel a typical conventional gasoline vehicle. Both of these CNG filling options
have their own distinct characteristics and advantages depending on fleet requirements.
Time-fill stations are very useful for fleets that have a regular daily routes and return to a
central fleet location each day.

. i Utility Temperature
In these cases, CNG time-fill Gas Meter Buffer ~Compensation
. . Storage
refueling can be accomplished ETYEIY

overnight. As illustrated in GaslLine
Figure 2', time-fill stations are
Dryer

comprised of a natural gas : T Gas

. . Compressor
compressor to provide high ier ([l—
pressure (typically 3,000-4,000
psi) CNG from the standard low
pressure natural gas pipeline
. Figure 2. Typical CNG Time-Fill Station Configuration
source, and single- or dual-port
fill  posts that have quick
disconnect fuel nozzles for attaching to the CNG vehicles. The fill posts are usually manifolded
together and aligned with fleet parking areas to facilitate the overnight refueling process.

Some typical CNG fleet examples for various time-fill station capacities are as follows:
e A 20-40 gasoline gallon equivalent (GGE)/day station can support 2 heavy duty vehicles
at 20gge per night or 4 medium duty vehicles at 10 GGE per night.
e A 100-200 GGE/day station can support 5-10 heavy duty vehicles at 20 GGE per night or
10-20 medium duty vehicles at 10 GGE per night.
e A 500-800 GGE/day station can support 25-40 heavy duty vehicles at 20 GGE per night
or 50-80 medium duty vehicles at 10 GGE per night.

Average costs for these time-fill station applications are provided in Table 15.

CNG fast-fill stations, conversely, are set up to provide much faster fuel delivery than time-fill
stations. For these systems (shown in Figure 3), a compressor fills a storage tank(s) with high
pressure CNG fuel. Through a control system, the CNG is delivered from the storage tanks to
the vehicles on-demand through a fill post or a conventional dispenser. If the CNG storage tank
levels become depleted when refueling several vehicles, the compressor will fill the vehicles
directly. The sizing of the compressor and affiliated storage needs to be matched to fleet fuel
demand for most cost-effective operation.

1

U.S. Department of Energy’s Alternative Fuels Data Center website, http://www.afdc.energy.gov.
2

U.S. Department of Energy’s Alternative Fuels Data Center website, http://www.afdc.energy.gov.
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Table 15. Typical Time-Fill Station Costs

Time-Fill CNG
Station Type Low Cost | High Cost | Cost Assumptions

20-40 GGE/day $35,000 | $50,000 *One 8-scfm (4 GGE/hr) compressor
¢ Two dual-hose posts

100-200 GGE/day | $250,000 | $500,000 ® One 20-50 scfm (10-24 GGE/hr) compressor

¢ 10 dual-hose posts

¢ One time-fill panel; 10-hour fueling window

¢ Included installation costs are estimated at 65% of
equipment costs

500-800 GGE/day | $550,000 | $850,000 ¢ One 100-175 scfm (48-83 GGE/hr) compressor

¢ 10-40 dual-hose posts

¢ One time-fill panel; 10-hour fueling window

¢ Included installation costs are estimated at 65% of
equipment costs

Utility Storage

Gas Meter Sequencing and

Temperature Compensation

Ob4Y49Y
Card Dispenser
Gas Line Reader
Dryer

Eilter - > Gas Compressor RS EEtet

Figure 3. Typical CNG Fast-Fill Station Configuration

Typical fleet examples for CNG fast- fill stations are as follows:

e A station that outputs 20-40 GGE/day is a small station and can support up to four light
duty vehicles.

e A station that outputs 100-200 GGE/day is a mid-size time fill station and can support
15-25 light duty vehicles at 7 GGE per day or 9-16 medium duty vehicles at 12 GGE per
day.

e A station that outputs 500-800 GGE/day is a large time fill station and can support 50-80
light/medium duty vehicles at 10 GGE per night or 45-65 medium duty vehicles at 12
GGE per night.

e A station that outputs 1,500-2,000 GGE/day is a very large fast fill station, most likely to
serve a large volume of heavy fuel use vehicles, like transit buses.
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Average costs for CNG fast-fill station applications are provided in Table 16.

Table 16. Typical Fast-fill Station Costs

Fast-Fill CNG
Station Type Low Cost High Cost Cost Assumptions
20-40 $45,000 $75,000 *One 8-scfm (4 GGE/hr) compressor
GGE/day ¢ 3,780 scf storage (30 GGE)
* One single-hose dispenser
100-200 $400,000 $600,000 ® One 40-75 scfm (19-24 GGE/hr) compressor
GGE/day ¢ 16,250 scf storage (129 GGE)
* One single-hose metered dispenser
¢ Included installation costs are estimated at
65% of equipment costs
500-800 $700,000 $900,000 * One 180-300 scfm (86—143 GGE/hr) compressor
GGE/day ¢ 34,000 scf storage (270 GGE)

® One dual-hose metered dispenser
¢ Included installation costs are estimated at
65% of equipment costs
1,500-2,000 | $1,200,000 | $1,800,000 | *Two 300—400 scfm (143-190 GGE/hr) compressors
GGE/day ® 55,000 scf storage (437 GGE)
e Two dual-hose metered dispensers
¢ Included installation costs are estimated at
50% of equipment costs

LPG Stations

LPG, while a gaseous fuel under atmospheric
conditions, takes on liquid state at low pressures
(e.g., 200 psi). It therefore is delivered as a low
pressure, liquid fuel for LPG vehicles at about the
same refueling rates as typical gasoline refueling
dispensers. LPG refueling stations are comprised
of a storage tank, dispensing pump, and a

refueling dispenser. Larger fleets may require
larger or multiple tanks and multiple dispensers. A

Figure 4. Typical Propane Fleet Refueling Station
Installation

typical LPG refueling station for a fleet application
is shown in Figure 42,

Typical fleet examples with corresponding LPG stations are as follows:
e A 1,000-gal would support 3 school buses at 16 gal/day or 10 shuttle vans at 20 gal/day
or 30 taxis at 7gal per day.

3
U.S. Department of Energy’s Alternative Fuels Data Center website, http://www.afdc.energy.gov.
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e A 2,000-gal storage tank would support 20 school buses at 15 gal or 30 shuttle vans at
18 gal/day or 60 taxis at 7 gal/day or 65 delivery vans at 6 gal/day.

e A 12,000-gal tank would support 35 school busses at 14 gal/day, 65 police cruisers at 7
gal/day, or 100 shuttle vans at 20 gal/day.

e An 18,000-gal tank would support 60 school busses at 16 gal/day, 70 shuttle vans at 20
gal/day, or 150 taxis at 10 gal/day.

e A 30,000-gal tank would support 70 shuttle vans at 20 gal/day, 100 delivery vans at 9
gal/day, or 250 school buses at 10 gal/day.

Average costs for LPG station applications are provided in Table 17.

Tablel7. Typical LPG Station Costs

Propane Station Type Low cost | High cost
1000-gal Storage Tank, 1 Single Hose Dispenser | $45,000 | $60,000

2000-gal Storage with Twin 1000-gal Tanks, 1 $60,000 | $70,000
Dual Hose Dispenser

12000-gal Storage Tank, 2 Dual-Hose Dispensers | $120,000 | $145,000
18000-gal Storage Tank, 3 Dual-Hose Dispensers | 150,000 | $220,000

30000-gal Storage Tank, 4 Dual-Hose Dispensers | 225,000 | $300,000

E85 Stations

Among the alternative fuel types, E85 stations are most similar to conventional gasoline
stations. E85 stations are comprised of a storage tank, fuel pump, and dispenser. Both
aboveground and underground tanks can be used for E85 stations. E85 vehicle fuel rates are
very similar to those for gasoline vehicles, between eight and twelve gallons per minute.
Station owners have typically taken one of two tracks in terms of installation: use of a new E85
storage tank and new dispensing equipment, or use of an existing fuel storage tank and
dispenser that have been refurbished and made ready for E85 fuel.

Typical costs for E85 station installations are shown in Table 18 for both new tank and tank
retrofit options. These figures are based on a 2009 study of 84 E85 refueling station
installations by the National Renewable Energy Laboratory (NREL) and were adjusted to current
dollars using Bureau of Labor Statistics inflation indices. NREL's study results indicated that E85
station costs varied greatly depending on tank size, dispenser needs, and site excavation and
concrete requirements.

E85 Station Type Cost Estimate
New Tank Adjusted for Inflation $65,044
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Table 18. Typical | Retrofit Tank Adjusted for Inflation $12,356 E85 Station
Costs

Electric Vehicle Recharger Stations

There are three types of electric vehicle charging stations that are predominantly used in the
marketplace today that are based on their respective charging rates. These are AC Level 1
Charging, AC Level 2 Charging, and DC Fast Charging. AC Level 1 charging supports charging
through 120 V AC plugs. The Level 1 chargers can typically supply 2-5 miles of EV range per hour
of charging time®. AC Level 2 chargers provide EV charging at 208/240 V at 20-100 amp
electrical service. These systems can provide charge rates of 10-20 miles of EV range per
charging hour. DC Fast Chargers, as the name implies, provide the fastest vehicle charges and
involve an AC to DC conversion off-board the vehicle which enables the fastest charging. These
chargers utilize 208/480 V AC three-phase commercial service, and can supply 50-70 miles of EV
range in about 20 minutes.

Table 19 provides installed cost information for AC Level 2 chargers based on a 2013 survey
conducted by the Electric Power Research Institute (EPRI) for installation locations across the
country from 2010 through 2013. The survey covered more than 385 commercial charging sites
with a total of 989 charging units. Factors cited by EPRI as impacting Level 2 charger installation
costs include electrical service upgrade, need for on-site transformer, and need for excavation.
The EPRI survey also indicated that 62% of the Level 2 installations at workplace locations and
75% of commercial fleet locations installed two or less charging units.

Table 20 provides installed cost information for DC Fast Chargers based on recent estimates by
the Rocky Mountain Institute. The cost variances indicated in Table 20 relate to site electrical
upgrades including the need for an on-site transformer, as well as site installation labor and
excavation requirements.

Table 19. Typical Commercial AC Level 2 Charger Installation Costs

Commercial AC Level 2 Cost per Cost per
Charger Installation Costs Charge Port Charger Unit
Average Cost $2,841 $3,118
Median Cost $2,543 $2,670

LLR Program Station Cost Assumptions Summary

*U.S. Department of Energy’s Alternative Fuels Data Center website, http://www.afdc.energy.gov.
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For purposes of the LLR Pilot Program assumptions, average costs for the alternative fuel

refueling stations were developed from the cost information presented above for representing

typical station costs for individual loans.

These average costs, shown in Table 21, were

identified as being representative of near-term private access station installations in Maryland.

Table 20. Typical DC Charger Installation Costs

DC Fast Charger Installation | Minimum Maximum

Cost Elements Cost Cost

Charger Hardware $12,000 $35,000

Materials $400 $1,000

Labor $6,600 $18,000

Transformer $10,000 $25,000

Mobilization S600 $1,200
Permitting S50 $200

Total | $29,650 | $80,400

Table 21. Average Private Access Alternative Fuel Refueling Station Installation Costs

Private Access

Station Type Average Cost | Assumptions

CNG $268,000 Typical private access stations likely to be time-fill only,
or time-fill with some buffer fast-fill capability for
providing less than 200 GGE/day at 3,600psi. Costs
range from $35,000 - $500,000.

LPG $65,000 Typical private access stations likely to have two, 1,000
gallon tanks with dual hose dispenser providing less than
200 GGE/day. Costs range from $60,000 - $70,000.

E85 $30,000 Typical private access stations likely to have one new
5,000 — 10,000 gallon aboveground tank with dual hose
dispenser. Costs range from $15,000 - $45,000.

Electric $8,500 Typical private access station likely to have one or two,

Charger dual-port AC Level 2 chargers. Costs range from $5,700

to $11,400.

Proposed MEA LLR Pilot Program Characteristics

The following present the primary characteristics and considerations for the proposed LLR
Program.
LLR Contributions and Private Investment Loan Portfolios
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LLR programs typically establish an overall loan loss reserve funds for covering an entire
portfolio of loans. Research on existing LLR programs covering energy project-related loans
indicated that the majority established the LLR level between 5 and 30 percent of the loan
portfolio total, but most were between 5 and 10 percent. As an example, a 10 percent LLR on a
S50 million loan portfolio equates to $5 million of LLR funding. The LLR should be set based on
the expected first default losses of the loan program, but it can be set higher than that level as
well depending on negotiations with participating private lending institutions and their
requirements. The first losses will be covered up to the limits of the LLR and the risk sharing
formula agreed to be MEA and the participating private lending institutions. In establishing the
LLR, separate LLR equity accounts will be established for each participating private lending
institutions and their associated loan portfolios for alternative fuel refueling station
installations.

For the MEA LLR Pilot Program, a 10 percent loss reserve is recommended. This level is
consistent with other LLR energy project-related programs and maximizes leverage of the
private sector investment to the program. Of course, the established loss reserve level will
depend directly on MEA’s initial negotiations with the financial institutions participating in the
program. The higher the leverage ratio, the less risk protection for the lending institution.
While loans for alternative fuel refueling stations are not novel, they are not necessarily
commonplace and may be perceived to have higher risk for loan defaults. In addition, the
installation of stations in certain parts of the State may be viewed as having higher loan risk. In
both of these cases, a higher loss reserve level may have to be negotiated with lending
institutions for participation in the program.

Assuming a S1 million loss reserve budget established by MEA, and an agreed upon 10 percent
loss reserve with private lending institutions, a total of $10 million of alternative fuel station
loans could be enabled through the program. This equates to a 10:1 leverage ratio of LLR to
total loan portfolio investments. If as part of the loan program a 20 percent down payment is
required, the 10 percent loss reserve would enable a 12.5:1 leverage ratio of LLR to total
project portfolio investments.

Financial Institution Participation

A variety of financial partners could participate in the LLR Pilot Program including commercial
banks, credit unions, specialized financial institutions, and community development
institutions. In order to encourage private lender participation in the LLR-backed loan program
for alternative fuel refueling station installations, MEA would make program information
available through its website and to the network of private lending institutions already working
with and that have previously worked with the State. Additional program announcement
information may need to be sent to prospective new financial institutions as necessary to
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maintain an active participants list with multiple options for borrowers, especially if there are
station locations around the State that become underserved by the program.

For those lending institutions that approach MEA for possible participation in the program,
MEA will need to qualify these organizations (if the State is not already working with them) and
negotiate acceptable LLR loan program terms. Since each financial institution has unique
lending practices, MEA agreements with individual institutions may vary.

The key elements of each private lender agreement will involve the following:

e Alternative Fuel Refueling Station Installation Loan Program — The overall loan program
will be defined in terms of MEA’s goals and objectives.

e Loan Product — Each agreement will define the standard terms and conditions of the
loan products that will be offered through the program.

e Underwriting Guidelines and Criteria — MEA and the lending institution need to agree on
mutually acceptable loan underwriting criteria for the loans issued under the program.
These criteria will be used by the lender in assessing loan applicants and establishing
loan documents. The terms can be subsequently modified under mutual agreement
from both parties. In practice, the LLR backing for the loan program should afford
several benefits for individual loan terms such as reduced credit worthiness and ability
to pay criteria, longer loan tenors, larger unsecured loans, lower borrower down
payments, and lower interest rates.

e Escrow Account and Reserve Account — Under the terms of the agreement, an escrow
account will be established with lending institution under which MEA will provide
funding in relation to the agreed upon loss reserve level as loans are issued. Since early
in the development of the loan portfolio associated total escrow account levels will be
lower, a graduated escrow funding schedule might be negotiated with the lender to
mitigate loss coverage concerns for an early loan default. In addition, the agreement
should clearly spell out the requirements for escrow account disbursements to the
lender in the event of loan default. Typically, disbursement is tied to loss of loan
principal only. Terms will also be defined relative to the actual loan default with the
borrower, the amount of loss recovery allowed by the lender, and the timeframe for
disbursement once the defined default occurs. Account reinvestments and interest
earnings will also be addressed. Escrow account reprogramming or repurposing
provisions should also be added and mutually agreed upon to offer program flexibility to
changing market conditions over time.

e Reporting and Monitoring — The lender will be required to provide regular reports on its
loan portfolio and escrow account as agreed to with MEA, typically quarterly. The
reports should cover active and inactive accounts.

e Program Timeframe — The agreement should specify the timeframe for adding loans to
the portfolio and for adding funding to the escrow account. The reserve account should
remain in place until the entire loan portfolio is retired. However, the balance of the
escrow account can adjust as the balance of outstanding loans increases or decreases.
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Upon retirement of the entire loan portfolio, the remaining escrow account will be
transferred back to the State.

* Program Fees — Agreements should specify whether there will be a fee structure under
the program. Typical lender fees have ranged from 1-2 percent of the principal loan
amount. The fees can help offset administrative costs associated with the LLR program
development and operation (e.g., MEA efforts in announcing the program, negotiating
with lenders, supporting eligible applicants, etc.). Fees should be reasonably set as
lenders may ultimately pass these costs on to borrowers as part of loan fee structures.

e Loan Assignments — The assignment of rights to the LLR escrow account to future
purchasers of the loan portfolio should be negotiated with the lender.

LLR Fund Loss Sharing for Individual Loans
One issue that will require negotiation between MEA and lending institutions is the risk-sharing

elements for individual loans under the LLR program will be negotiated between MEA and the
private lending institutions that participate in the program. Typically, the loss recovery by
private institutions on individual loans under an LLR is between 50-100 percent. That is, if the
negotiated loss recovery for a defaulted loan is 75 percent, then the lender will only be able to
recover 75 percent of the loan’s original principal value from its LLR account. Generally, loss
recovery values are set between 80-90 percent. This leaves the lender with some risk if the loan
defaults thereby motivating them to ensure high level loan origination and administration
procedures. Further, the LLR only covers first loan losses up to the cap level of its LLR account.
The lender is responsible for any losses above the LLR account cap, usually referred to as
second losses. Therefore, even if the loss recovery is high on individual loans, the lenders will
want to keep first losses to a minimum in order to ensure coverage for the remainder of the
loan portfolio.

Other LLR Program Considerations

In reviewing various types of LLR programs as part of the development of this report, a number
of innovative elements of some of these programs are worth considering:
e Rebates for Borrowers — One LLR program for supporting loans for electric vehicle

recharging infrastructure offered a rebate to borrowers for portion of the LLR
contribution for the enrolled loan amount. The rebate is paid directly to the borrower
from the LLR account by the administrator immediately following the loan retirement.
To receive the rebate, borrowers must not have been late on more than one monthly
payment over the course of the loan. This is a valuable enticement for borrowers to
make regular payments and offers value to station owners in terms of cash flow support
for ongoing operations and maintenance.

e Higher LLR Contribution Rates for Economically Disadvantaged Areas/Communities —

Some LLR programs offered lenders higher LLR contribution rates in economically
disadvantaged areas to encourage more private investment to these areas. This could
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be considered for the Pilot Program to encourage lender support for alternative fuel
fleet infrastructure loans in less developed areas of the State.
e Variable LLR Contribution Rates Based on Loan Applicant Credit Worthiness — Some LLR

program have tied loan applicant’s credit scores with LLR Contribution rates for the
loan. If an applicant’s score is over a preset value, the normal contribution rate is
provided to the escrow account. If the score is below the preset value, a higher
contribution rate is provided. In this way the LLR mitigates lender concerns about loan
defaults for less credit-qualified applicants.

e LLR Programs Including Lines of Credit — As a means of supporting newly established

alternative fuel refueling stations, lines of credit for station owners may also be
considered in the future for supporting cash flow and ensuring long-term sustainability
in covering station operational and maintenance costs.

Proposed LLR Pilot Program Elements

In order to assess the various LLR program elements, an LLR model was developed to assess a
variety of scenarios for supporting an alternative fuel refueling station loan program. Model
inputs and outputs are provided in Table 22. A Base Scenario was developed for the initial LLR
program parameters.

Table 23 lists the individual model scenarios, while Table 24 provides the scenario results from
the model. Note the Base scenario assumed an initial LLR Budget of $1 million with 10% going
to program administration. This level was assumed to accommodate the wide range of the
average station installation costs of Table 21 above (58,500 for EV charger stations to $268,000
for CNG stations), to provide a reasonable LLR budget level for a statewide program, to gain the
interest of prospective private lenders, and to provide a substantial base for ensuring a
reasonable number of loans get issued for each of the four types of stations. A 10% total LLR
Contribution rate was assumed to be reasonable based on the research on other energy
project-related LLR programs and to cover anticipated first losses from station loans. The 10%
LLR Contribution rate results in $10 million available for loans and an 11:1 effective State
contribution leverage ratio. Assuming a 20 percent down payment is required from borrowers,
the resulting total station cost investment is $12.5 million, a 14:1 effective State contribution
leverage ratio. It was further assumed under the Base Scenario that the entire LLR budget
would be covered by MEA with no contributions from the lenders or the borrowers. An equal
total loan dollar allocation was assumed for each of the four types of stations although this will
likely not occur in practice. Note that given these assumption, the model predicted a total of
532 private access station loans for the Base Scenario.
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Table 22. LLR Model Inputs and Outputs

Inputs

Outputs

Total Loan Loss Reserve Budget (S)
Program Administration Allocation (%)

Total Loan Loss Reserve Target (%)
MEA LLR Contribution (%)
Finanical Institutions LLR Contribution (%)
Borrowers LLR Contribution (%)

Additional MEA LLR Contribution (e.g.,
Disadvantaged Community) (%)

Share of First Losses Borne by LLR (%)

Share of First Losses Borne by Financial Institutions (%)

Borrower Loan Down Payment (%)

Borrower Rebate (%)

Average Station Loan Amounts (S)
CNG
LPG
E85
EV Charger

Total Loan Portfolio Station Allocation (%)
CNG
LPG
E85
EV Charger

Net LLR for Loan Escrow (S)
Total Lending Support Level ($)

Total Station Cost Investment Supported ($)

LLR Leverage Ratio #1 - Total Lending Support $ to Net LLR

LLR leverage Ratio #2 - Total Station Cost Investment to
Net LLR

Borrower Rebate ($)

Total Loan Portfolio Station Allocation (S)
CNG
LPG
E85
EV Charger

Number of Stations Funded
CNG
LPG
E85
EV Charger

S
w
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Table 23. LLR Model Scenarios

Scenario Description
Base Initial Scenario
1 Decreased LLR Budget than Base Scenario
2 Increased LLR Budget than Base Scenario
3 Higher LLR Contribution RateTarget than Base Scenario
4 Increase Average Borrower Down Payment than Base Scenario
5 Additional MEA LLR Contribution for Disadvantaged Communities,

Decreased Down payment, and Decreased Portfolio Size

6 Increased Lender and Boorower LLR Borrower Contributions and
Borrower Rebate
7 100% Loan Allocation to EV Chargers

Table 24. LLR Model Scenario Results

LLR Target % Total Supported Loan Down Total Station
Scenario LLR Budget Net LLR Budget Total MEA Lender Borrow Loan Portfolio Payment Investment LLR #1 LLR #2
Base $ 1,000,000 | $ 900,000 10.0% 10.0% 0.0% 0.0% $ 10,000,000 20% S 12,500,000 111 139
1 $ 500,000 | $ 450,000 10.0% 10.0% 0.0% 0.0% $ 5,000,000 20% $ 6,250,000 111 139
2 $ 2,000,000 | $ 1,800,000 10.0% 10.0% 0.0% 0.0% $ 20,000,000 20% S 25,000,000 111 139
3 S 1,000,000 | $ 900,000 15.0% 15.0% 0.0% 0.0% $ 6,666,667 20% $ 8,333,333 7.4 9.3
4 S 1,000,000 | $ 900,000 10.0% 10.0% 0.0% 0.0% $ 10,000,000 10% S 11,111,111 111 123
5 $ 500,000 | $ 450,000 15.0% 15.0% 0.0% 0.0% $ 3,333,333 10% $ 3,703,704 7.4 8.2
6 S 1,000,000 | $ 900,000 10.0% 9.0% 0.5% 0.5% $ 10,000,000 20% S 12,500,000 111 139
7 $ 1,000,000 | $ 900,000 10.0% 10.0% 0.0% 0.0% $ 10,000,000 20% S 12,500,000 11.1 139
Recommended | $ 1,000,000 | $ 900,000 10% 9.0% 0.5% 05% [$ 10,000,000 10% [s L] 11 | 123
LLR Investment ($) Borrower Loan Allocation % Number of Resulting Station
Scenario MEA Lender Borrower Rebate CNG LPG E85 EV CNG LPG E85 EV Total
Base S 1,000,000 | $ - $ - $ - 25% 25% 25% 25% 12 48 104 368 532
1 $ 500,000 | $ $ $ 25% 25% 25% 25% 6 24 52 184 266
2 $ 2,000,000 | $ $ $ 25% 25% 25% 25% 23 96 208 735 1063
3 $ 1,000,000 | $ $ S 25% 25% 25% 25% 8 32 69 245 354
4 S 1,000,000 | $ $ $ 25% 25% 25% 25% 10 43 93 327 472
5 $ 500,000 | $ - $ - $ - 25% 25% 25% 25% 3 14 31 109 157
6 $ 900,000 | $ 50,000 | $ 50,000 | $ 50,000 25% 25% 25% 25% 12 48 104 368 532
7 $ 1,000,000 | $ $ S 0% 0% 0% 100% 0 0 0 1471 1471
Recommended [ $ 900,000 [ $ 50,000 [ $ 50,000 [ $ 50,000 | 25% 25% 25% 25% 10 43 93 327 472
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Based on the LLR model scenario results, the following LLR Pilot Program parameters are

recommended:
Recommended LLR Pilot Program Parameters

Total Loan Loss Reserve Target (%) 10% $ 1,000,000
MEA LLR Contribution (%) 9.0% $ 900,000
Finanical Institutions LLR Contribution (%) 05% S 50,000
Borrowers LLR Contribution (%) 05% S 50,000

Program Administration Allocation (%) 10%

Total Lending Support Level $ 10,000,000

Share of First Losses Borne by LLR (%) 90%

Share of First Losses Borne by Financial Institutions (%) 10%

Total Station Cost Investment S 11,111,111

Borrower Loan Down Payment (%) 10%

Borrower Rebate (%) 05% S 50,000

LLR Ratio #1 111

LLR Ratio #2 123

As shown in Table 24, the recommended LLR Pilot Program parameters could result in 472
private access station loans assuming an equal funding allocation among the four station types
and the full use of the total available loan portfolio of $10 million.

Proposed LLR Pilot Program Loan Characteristics
The following are key elements of the individual loans that will be established under the
proposed LLR Pilot Program.

Eligible Borrowers

Any commercial company or corporation, or county or local government fleet operating an
alternative fuel vehicle fleet in Maryland will be eligible for a loan. Potential applicants may
inquire about the loan program through MEA or directly through the financial institutions.

Eligible Projects

Eligible projects include any installation of a CNG, LPG, E85, or EV charger station for
refueling/recharging vehicles. Eligible costs include design, engineering, equipment, hardware,
construction, and installation.

Loan Application Procedures

The individual financial institutions will be responsible for the loan application and origination
procedures whose general underwriting principles have been established under the LLR
program agreements with MEA. This will include credit screening and quality checks, loan terms
and conditions, and loan documents.
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Loan Sizes

Based on the range of eligible stations that could be covered by loans, a broad range of loan
sizes is recommended for the program. Minimum loan size should be $5,000 to cover small EV
charger installations, while maximum loan size should be set at $500,000 to cover larger CNG
refueling station installations.

Loan Tenors

Loan tenors should be established to offer borrowers reasonable timeframes for loan payback
without appreciably impacts cash flow. Research indicated that alternative fuel refueling
station loan tenors range from 3 to 15 years depending on the size of the loan. Given the
recommended loan sizes involved, it is recommended that loan tenors be set between 3 and 10
years, with most loans being established at 3-7 years, and loans over $100,000 being offered
longer terms of 8-10 years.

Interest Rates

Market-based interest rates will be established by the participating financial institutions,
however, the final rates should reflect the lower risk afforded by the LLR escrow and any
negotiated rate terms established in the agreement with MEA. These terms could include a
requirement that the interest rates be based on industry indices such as the U.S. prime rate.
Tables 25 lists two loan value examples for varying terms and interest rates.

Table 25. Loan Monthly Payment Examples for Varying Terms and Interest Rates

$10,000 Loan Monthly Payments

Term Annual Interest Rate (%)

(Yrs) 1 3 4 6 8
3 S 282 |S 291 (S 295(S$ 304 | S 313
5 S 171|S 180 | S 184 (S 193 | S 203
7 S 123 | S 132(S 137(S$ 146 | S 156

$150,000 Loan Monthly Payments

Term Annual Interest Rate (%)

(Yrs) 1 3 4 6 8
7 $1,850 | $1,982 | $2,050 | $2,191 | $2,338
8 $1,626 | $1,759 | $1,828 | $1,971 | $2,121
10 $1,314 | $1,448 | $1,519 | $1,665 | $1,820

Loan Disbursements

MEA and the participating financial institutions will develop loan disbursement terms as part of
the LLR agreement. For small size loans, a single loan disbursement following installation and
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acceptance should be utilized. For larger loans, a partial disbursement at the start of
construction and/or disbursements in concert with major construction milestones may be in
order to be in line with construction industry practices.

Loan Pre-Payments

There should be no loan pre-payment penalties associated with loans.
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APPENDIX A - Complete Listing of Existing AFV Refueling
Station Locations and Contact Information
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APPENDIX B - Copy of AFV Refueling Station Contact Survey
Instrument
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Questionnaire

What Type of alternative Fuel does your station have? (Compressed Natural Gas/Electric/
Ethanol/Hydrogen/Liquid Natural Gas/Propane)

Is the station public- or privately-owned?
What is the Address of the Station?

Did you receive grants or other financing to build your Alternative refueling infrastructure? If so, what
program?

Did you receive other types of financing mechanisms like loans? If so, what were the general terms (type
of institution, loan length, etc.)?

Are there any financing mechanisms that you would have used if available during the purchase of your
alternative fueling station? (e.g., low interest loans, lease, energy performance contracting)

What did you perceive as the biggest barrier to establishing the station in Maryland? Permitting,
contractors, capital, financing, demographics?

How does the customer pay for the fuel? Circle all that apply. (Credit card/Cash/Prepaid card/ other)

What is the current pump price of your alternative fuels? Can you give an idea of the capital recovery
portion of the pump price as %? What about operating and maintenance recovery as %? Can you give
me an idea of the average throughput of the station of alternative fuel?

Monthly or annual gallons or kw-hr (for CNG gasoline gallon equivalent or diesel gallon
equivalent)

Average Monthly number of AFVs

How quickly did you need to see a return of investment to justify having your alternative fueling station
built?

When building your alternative fueling station, did you ever have the concern that you would not own
the station long enough to see the return on your investment? If so, would you have preferred a loan
that would be paid back through your property tax, so that if you sold the property the new owner the
new owner would be responsible for paying the loans.

It would be very useful for our study if we could get some background information on the cost of your
station. This survey is anonymous and will not be shared with any other stations. Could you please
provide the following expenses for your alternative fueling station:

B-2
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APPENDIX C - Summary Listing of Survey Sample Population
and Response Results
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Station

Relavent to

Fuel Type Code Name/Company Name contact name A;:JpendixA Response
station numbg

Clean N' Green -

CNG Waste Management 800-950-3835 4 NO
Clean Energy - BWI

CNG Airport Mark Riley 603-410-2256 mriley@cleanenergyfuels.com 1 NO
Montgomery County

CNG Transit Kalvin Jones |240-777-5730 6,7 YES
Department of

CNG Commerce inquiries@nist.gov 8 NO
Fredericktowne W

E85 Express 301-694-6277 16 NO

E85 Potomac Sunoco 301-299-2090 23 NO

E85 Fox Chapel Sunoco 301-540-6547 20 NO
Takoma Park W

E85 Express 301-270-7119 25 NO

E85 Bethesda W Express 301-652-8440 15 NO
Petrolium Marketers

E85 Group David Noland |301-922-7485 dnoland@petromg.com 11-25 NO
Protec Fuel

E85 Management Steve Walk 561-392-3667 steve @protecfuel.com 11-25 NO

E85 Parole Citgo Wan Kang 410-571-9676 wanskang@gmail.com 12 YES
Mid-Atlantic

E85 Petrolium Peter Troilo  |301-972-4116;ext. 101 [ptroilo@mappllc.com 11-25 YES
Sustainable Energy

E85 Strategies Inc Jill Hamilton |703-322-4484 jhamilton@sesi-online.com 11-25 YES
Sustainable Energy

E85 Strategies Inc Susan Susanke [703-322-4484 ssusanke @sesi-online.com 11-25 YES
The Frederick Motor

ELEC Company 301-663-6111 163 NO

ELEC Hamilton Nissan 301-733-7222 184 NO
Community College of
Baltimore County

ELEC (CCBC) Jack Davis 443-840-4509 125 NO

ELEC Sema Charge Chrissy Crail  [800-663-5633 62-125 NO

ELEC NRG eVgo Carly Kade 281-407-1274 147-153 NO

ELEC Century Ford 888-513-2892 156 NO

ELEC Frederick Nissan 301-662-0111 33 YES
Pohanka Nissan -

ELEC Salisbury 410-548-4700 50 YES
CarMax Nissan - White

ELEC Marsh 410-931-6500 57 YES

ELEC Tesla Alexander Wal|877-798-3752 awalker@teslamotors.com 105185 YES

ELEC Chargepoint Network [David Nevarez |408-872-7505 david.nevarez@chargepoint.com 158-265 YES

LPG U-Haul 301-790-1800 281 NO
Arundel Gas and

LPG Water Conditioning 410-956-2400 276 NO

LPG Suburban Propane 410-838-0015 278 NO

LPG Sunbelt 301-948-8808 279 NO

LPG Tri-Gas 410-754-2000 274 NO

LPG U-Haul 301-403-1521 275 NO

LPG U-Haul 410-358-1473 271 NO

LPG Tri-Gas 410-648-5856 280 NO

LPG Suburban Propane 301-645-7066 287 NO

LPG Suburban Propane 410-833-1400 283 NO

LPG Thompson Gas 301-387-2400 282 NO

LPG Suburban Propane 301-251-0606 284 NO

LPG Sharp Energy 410-749-4147 285 NO

LPG U-Haul 410-644-6226 272 NO

LPG Thompson Gas Barry Tomas |800-768-6612 273 YES

LPG U-Haul 410-747-8500 274 YES

LPG Suburban Propane Alex Centeno ACenteno@suburbanpropane.com YES

LPG U-Haul 301-423-0055 286 YES

LPG PERC Greg Zilberfarb|703-779-4890 greg@tsncommunications.com 271-287 YES

LPG PERC Michael Taylor|859-409-1439 michael.taylor@propane.com 271-287 YES
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APPENDIX D - Listing of Maryland Financial Barriers to AFV
Refueling Infrastructure Implementation

= New West Technologies, LLC

£\
T

D-1



Catagory

Financid Barrier

AP Fueld Typee

Referencs
i Businmss cage High Capital Costs for 8PV Fusling Infrastructur=lnstall ations Al 478311
2 Busin=ss case Lack of Initial APV Markst: Lack of initial APy market © drive mar ketinterest makes it difficult AL &
for statioms tossll snough fusl toses & fimesly posifive retum on i meestment
3 Buginmss cagm E-85 Terminal Pipang Limitations: =thanal bl=nds higher than E1dare not available= =t MMD £as A7.10
termiinals for a reaszonablecost dus o insufficient terminal piping. WD fusl marketers pay a
jum for trucking E85 fromout of stabe terminals and woul d haveto pay a lar ger premium
toobtin B35 fromin-stateterminaks dus tothetenminal piping limi ot oms.
4| Fimnancial Product |Fimancial ProductScale: The transaction costs associated with loan arigimation, atiomey fess, AL 1
Li miitati ons mianitoring, and senvidng finandal products ane higher par product when only s fewfinancia
groduct are tramsactd. Mor= ransactions that use the same procssses, terplates and
formulations reduce the per product mst. This applis to APV refusling infrastructune loams in
which thens iz weary §i tf = sxperi anc= bas= and limit=d standardiz=d loan mod=ls to foll ow,
cr=ating higher loan-reiated costs.
5| Financial Product |Legal and Regulatry Hundbes: Rules sbout the kinds of financial instruments imestors can Al 1
Limitations hold, and restrictions on contracttypes and tenms can both lmit investment in &Pk and their
infrastructur=. This is espedally true= for gowernmentagencies, laws gowerning public
ur ==t and the strocture of competi five solici tations for goods and services can ma ke
SodTE comtracts, swen ones that would save public ag=ncies money, =xpli citly il lagal .
6| Financial Product |Liquidity Risk: Mew t=chnologi=s and new fimand al products initially fac= a markst unc=rainof All 1
Li miitati ons their benefits and costs. Mz, they are often considened more risky as well a5 harder to buy and
sl |; in other words, the impl ementation of these new tachnol og=s an= challengsd by “liquidity™
concerns. Rules arsund the Equidity of financial products and imestments require banks to
hold safe capital in reservewhen theyown assets that arehandsr o s=ll.
7 Businmss cags Public Enfities Linabl=to Use Incentives: Public incenfives, lik= tax credits and grants, existto Al 1
facilitate the d=ployment of APV fusling infrastructure,
bt Face =ligibility ssuss similar o AR tax incenti ves. For
imstance, tax credits for EV changing stations areoften provided, butpublic enfities cannot us=
itecause they do not pay taxoes.
8| Infrastructure |CMNG Utility Sailability: The costs changed by utilities for providing natural gas pipeline service CNG -
Res tri ctions can be prohibdtive if the locality or regionis notalnesdy served by adegua = pipsline
infrastructur= andor o pacity.
9| Infrastructure  |Bleckic Ltility Capacity: Local fregional =l ectric utility capacity for serving kocal fregiomal BV B s
Restrictions charging statioms, sspeially clustered stations, can be a limiting facior for installation
chargers. The costs for inoreasing lom | fregional =l=cical capacity can be pass=d onto
stati on ownears through higher ratss or subsidies.
10|  Infrastructure  (CMG Utility Rate Structure: Thereis often natural gas wtility ratestructune ChG
Restrictions uncer wintyvariability for CNG refusling which can bea turnoff for potential station owner
developars.
11| Infrastructwre |Electrical Demand Chargss: De=mand changes by =l=ctric utiliti=s ar= high for fast changing and BV 3
Restrictions clustars of smsl lar lewal 2 charger, =spacially in l=ss popul sted areax
12| PBusiness cas=  |Ren=wable Fuels Standand Unoertainty: EP&will not issu= a final renswabl = fusl standard for E85 4
2014 by the =and of calendar ymar 2014, Inst=ad EPAwill issu= & new rubein 2015 o s=t
standanrds for 2014-2016. This ruleisne=arly a y=ar overdues. This oreates uncerinty regarding
the wol ume of bi ofusks the tims ricsisr s will be reguined to sl =ach yer, affecting the stire
supplychain. I thare is oo much production capacitySupply for the demand then the costs
will deoresse and producers will take a fimancial hit Ifthere iz not sncugh productionSupply
far the demand then costs will incress= and it may make salling B35 mone difficult.
i3 Educationand Memd for Education Dutresch for EBS:Most Flex fusl vehicls ownars are not awere that their = 4
Outreach wehicles can runon B85, Currentestimates placethe number of FRVs in the St argund 25,000,
bt wery fewactunlly us= E85, ther=by limiting station throughput and profitability. The osts
for education fgutreachymar keting ane prohibitive, sspacially under the low station throughpat
condifion.
14 Business cas= Higher Insurance Premiums: owners of ARV stations @uld be penaliz=d with higher premiums All 3
due to percsived risk with 8P refusling systems.
i5 Buginmss cagm Private Fle=t Fusling Preferences: Becauss &Pk are mostly used in flest applications, ARV NG, LG ERS 1
infrastructur= providars t=nd tofocus on onsite fusling for fla=ts rather than stations open
the general public. This results in less stafion utili tion atpublic APV stations and thus less
profitability.
16| PBusiness cas=  |Lack of Industry,‘Government Partner ships: parmerships oreate opportuni fies for developing Al &
funding, amor tizing costs, and dewslopiing ori tical mess for styfion utilization. Withowt
parmerships, orgnizations faczhigher costs for marksting and covering capital and
oiper ational costs.
17 Educationand LocalfRegional Contractor Limitations: Lack of licensed fqualified contracors for loal fregional Al 24,10
Owireach compeeti tive pricing in installing APvs can resultin higher installation oo
13| Educationand Information Failures: Lack of coredilble, reliable i nfonmation aboutnew t=chnology, including AL 1
Outreach bastteri= {oost, life and rechanging], and futune markst demand for ARYs and fusling
irfrastructur= B mi t inierestin private sacior financial solutions.
13|  Infrastructure  |CMG Equiprment Electrical Capacity: If a sit=does nothave adequate dectrical capacity for (NG ChG a
Res tri ctions fuedliing mquipment, an slactrical upgrads may be nec=ssary.
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